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PRESSURE REGULATOR 


Five years ago Bendix Aviation, Ltd., engineers conceived 
the possibility of using plastic poppets* in hydraulic equip- 
ment. They were lighter . . . were self-seating in the body 
without using inserted seats... and they improved with use. 
Two years of testing followed. Formula and design were 
perfected, life tests of thousands of hours were completed, 
and the new development withstood every temperature, im- 
mersion, fracture, and cycling test. 

Today Bendix Plastic Poppets have amassed an unparalleled 
service record. Installed in fourteen different Bendix hy- 
draulic controls, they are in constant use on thousands of 
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DESIGNERS AND MANUFACTURERS OF RADIO AND HYDRAULIC EQUIPMENT — OUR PART 
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airplanes around the world—and confirmed service reports 
conclusively have proven that Bendix Plastic Poppets stand 
up under impact that caused metal poppets to fail. 

There are other uses being made of plastic material which 
have no connection with the Bendix design or application. 
Yet many seem to assume that the leadership we have 
achieved in plastic poppets must be responsible for the oper- 
ation of all plastics, good or bad. This is the handicap im- 
posed on leadership. 


In fairness, we urge you to remember that the proven Bendix 
design and application of plastic poppets is only available in 
Bendix hydraulic controls; Bendix Aviation, Ltd., North 
Hollywood, California. Sales Engineering Offices in St. Louis, 
Dayton and New York. 


“Bendix Avia 


NORTH HOLLYWOOD, CALIF. 
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illy Ley (left), born and educated in Germany, became associated with Prof. Hermann 
berth in rocket work around the middle 20’s. Author and editor of works on rocket theory, 
became vice-president of the German Rocket Society in 1928 and devoted most of his time 
> administrating research on liquid fuel rockets. It all ended in 1932 with Hitler. Now in this 
ountry, his current work is of the editorial type and he is not doing much “for the duration” 
n the rocket line. However, his fund of knowledge is considerable and valuable to us. The 
rst of a series of articles on rocket and jet propulsion developments begins in this issue on 
age 147, Carl E. Swanson's (center) work on supercharged ignition harnesses is a major 
pntribution to operational aviation. As electrical engineer for Northwest Airlines, his inven- 
ons resulted in a record of 5,000,000 engine miles without ignition trouble. For a detailed 
scription and appraisal of his work see Page 209. Paul J. Frizzell (right) is assistant 
neral manager of Fairchild Engine & Airplane Corp. at Hagerstown. He contends that utter 





















alism is a prerequisite to sensible postwar aviation appraisals, and he cites facts and figures 
show why overselling the capabilities of the aviation industry in the early postwar period 
presents a dangerous threat to industrial security. Turn to Page 118. 





ne of the most important problems fac- 
g the aircraft industry today is re- 
bnversion from military to peacetime 
oduction. Abrupt termination of con- 
acts would be catastrophic, yet there 
a serious question as to what alterna- 
ve could be offered to establish a sound 
ogram to diminish activity back to 
brmal. Donald W. Douglas offers a 
nmber of specific suggestions in his 
tice on Page 114. 


st publication of the results of a rep- 
entative survey of the postwar per- 
nal airplane market is offered this 
onth by Aviation. Conducted for 
prks Air College, which is planning a 
r-reaching and comprehensive dealer- 
ip, the survey is qualitative and as well 
quantitative, revealing which types of 
reraft the public prefers and why. 
pge 116. 


bstly economics of airport design and 
nstruction are dictated by limitations 
flying equipment with respect to land- 
g and takeoff. Airports could be sim- 
ified, thereby increasing their number 
d utility, if landing gears were de- 
pned to permit safe crosswind land- 
gs. Page 120. 


e aircraft industry's existence has been 
reatened by thoughtlessly ominous con- 
hct termination prospects. Bernard 
truch now heads a program -promising 
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an orderly reconversion—provided the 
manufacturers do their part in the plan. 
Page 122. 


AVIATION'S Design Analysis series con- 
tinues this month with No. 4—the Doug- 
las A-20 Havoe attack-bomber. Replete 
with sketches and photographs by the 
dozens, as well as tables of dimensions 
and weights, this 22-page feature is an- 


other invaluable reference work for the 
engineer’s library. Page 125. 


Pouring of magnesium engine castings in 
a converted iron foundry is one of the 
unsung classic production achievements 
adding up to the term “Victory.” For 
description of step by step procedure at 
Chevrolet General Motors see Page 150. 


A tremendous amount of research pre- 
ceded the spotwelding operations in fa- 
bricating the Lockheed Constellation. 
Our full report on these operations will 
serve as an invaluable guide to fabrica- 
tion engineers. Page 161. 


Greater pressures in modern hydraulic 
systems call for highly developed control 
mechanisms. First of a comprehensive 
series of articles on the subject of hy- 
draulies contro] begins on Page 169. 


Key to the miracle of American air 
power is the NACA. The part its de- 
velopment has played in this war and 
the need for its expansion is supported 
in an article on Page 175. 


Use of Masonite horizontal patterns, 
traveling jack-knife drills, and eombina- 
tion drill-countersinking tools cut air- 
craft panel fabrication time per jig from 
300 man-hours to 77.5 at North Ameri- 
ean Aviation. For details see Page 176. 


A specialized method whereby airline 
pilots may do the “needle in a haystack” 
job of finding a small island in a large 
ocean is described on Page 231. 





25 Yr. Ago (1919)—New York-Chicago 
airmail route discontinued as unsuccess- 
ful. . . . Dept. of Military Aeronautics 
asks bids on surplus engines and planes. 
... Curtiss announces New York-Atlantic 
City flying boat service... . / All-metal 
wings pass Army test at McCook Field. 
. .. Norway-Scotland airline projected... . 
New York police study aeronautics for 
special flying squad. 


15 Yr. Ago (1929)—Glenn Martin starts 
factory at Baltimore. . . . Stearman opens 
agency in Hawaii. . . . Pitcairn flies first 
autogiro in America. . . . Lockheed in- 
creases factory floor space to 48,000 sq.ft. 
. . - Marine Corps fights mosquitoes in 
Nicaragua by dusting. . . . Fokker an- 
nounces sale of five 32-passenger, four- 
engine planes to Universal Air Lines... . 
L. E. Gale Co. of Hankow, China, orders 
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twelve Kinner-engine American Eagles. 
. . . University of Wisconsin announces 
course in aeronautics. ... Planter in San 
Salvador orders airplane for plantation 
inspection. 


10 Yr. Ago (1934)—Japan builds “com- 
mercial” airport near Philippines. .. . 
Cook Agency offers round-the-world air- 
plane tours. . . . Thirtieth anniversary of 
Wright’s first flight celebrated. . . . Navy 
Bureau of Aeronautics gets $7,500,000 for 
new equipment. . . . Sperry develops port- 
able 800,000,000 cp. anti-aircraft search- 
light. .. . UAL cuts coast-to-coast sched- 
ule to 193 hr... . Curtiss grants contract 
to U.S.S.R. for manufacturering Cyclone 
and Conqueror engines. ... And the same 
company’s engineers begin cooperating 
with the Chinese National Gov't. on a 
military airplane factory. 








—B86C08 





Hatching a War-bird 


HE majority of those who use and respect _—_ ance with Kollsman instruments in wind tunne 


Kollsman aircraft instruments know them engine test cells and in test flights. 


most intimately as sentinels on the airplane instru- Baise of their accuracy, standard Kollsman i 
> 





“cept 


oe , 
ment panel, indispensable to the plane’s precise struments are found in frequent use for manff 


and dependable operation. forms of aeronautical experiment and in productior 


But long before our war-birds ever get into service, testing. In addition, many special Kollsman in 


many engineers certify their design and perform- struments have been developed for these uses. 


KOLLSMAN AIRCRAFT INSTRUMENTS 
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EDITORIAL 








INDUSTRY that can build an airplane every five 
minutes and more than 1,000 long-range bombers 
a month, is a splendid monument to industrial 
shievement. It is a part of a system of individual 
terprise that has never been approached elsewhere 
the world. But this miraculous industrial machine 
due for some changes in thinking that it may not like 
in order to avoid some developments that would be 
mpletely destructive to its efficiency. The old time 
ngved individualist is going to have to compromise, 
d in some eases it will hurt. 

In the old days, one went into business to make 
ofits, a motivation ,we hope will always continue. 














ometimes the consumer was considered and, when he 
ceived what he wanted at ever decreasing cost, there 
as a definite effect on profits. But few people ever 
ent into business primarily to keep workmen em- 








loyed. 





This is a new idea in industrial thinking, and all of 





s should get it through our heads that we’d. better 





“wept it or somebody else will. 








HOUGH AIRPLANE PRODUCTION CURVES continue to 
leap upward and will maintain their upward trend 





[ter the manufacture of other war: materials is cut 
ee ack, it is inevitable that there will be a leveling off 
oint and a drop in production at some time in the not 
r distant future. Much thought is being given in 


oth government and labor circles to the problems of 


mee 


mntract termination. Not enough is being done about 
ana@is problem by industry. 

. § individual managements must decide whether they 
HOHE. going to sit back and wait for the procurement 
—ingency with whom they are doing business to come in 
nd do the job for them or whether they are going to 
0 the job themselves. 

Contract termination work requires able direction 
nd large groups of personnel trained in engineering 


nd accountancy. If the procurement agency must 


0 the job, it is faced with the choice of taking key 





Progress the Employment Way 





Termination Begins at Home 


One of the most interesting practical applications 
of this thinking is the postwar fixed-base operation now 
being set up at Parks Air College. This whole activity 
stems from a desire to provide continuing employment 
tor present personnel and also for some part of the 
large group of returning servicemen. The morale build- 
ing values of such an attitude on the part of manage- 
ment are readily apparent. Employees are eager to be 
selected for this work, even though it involves a con- 
siderable expenditure of their own time. This is the 
thinking behind the highly illuminating Parks survey 
detailed in our article, titled The Personal Plane Sales 
Target, beginning on page 116. 

Admittedly it would be more difficult to work out 
similar solutions where employment had grown to in- 
credible proportions. But whatever is done the ap- 
proach to the problem must keep reasonable employ- 
Then, with the addi- 
tional essential ingredient of government cooperation, 


ment as the primary objective. 


reasonable returns in the form of profit may be ex- 
pected to follow along. 


personnel out of plants, where they should be, or of 
struggling along at a hopelessly slow pace. Neither 
alternative is desirable. 

Every military contractor should set up in his own 
organization an adequate force of specialists to study 
the problems of termination of his contracts, working 
toward a program for the orderly deceleration of ac- 
tivity and considering the impact upon the local com- 
munity of the necessary reduction in labor force. 

By having such a program ready before the eut-back 
comes much grief can be avoided for all concerned and 
precious time will be saved in getting back to peace- 
time levels of production. 


EDITOR 
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Germany's power of resistance sags under grim 
airblows ... . War enters superweapon stage, 
but impression of these innovations will be small 
in the total picture .... Allies' power augmented 
by technological improvements. 





) ERMANY’S REPORTED shift from offensive air tactics 
to a defensive-fighter program has failed. The 
shift might have worked with great damage to the 
' Allies if the enemy’s plant capacity and manpower had 
continued to grow, or even to remain intact. That is 
where the unphotographable dividends of RAF-AAF 
bombing of Europe show up—at last. The Nazis’ plane 
production capacity has been partially throttled by 
plant demolition and displacement of workers whose 
homes and services have been eliminated. 
So Goering doesn’t have enough fighters to turn 
hack the Allied air assault upon his roofless European 
fortress. Putting several estimates together, you con- 


Nazis came up with “radio controlled” glider-bombs for use against 
Allied bombers. These weapons were fearsome enough on first use, 
but continued effectiveness has not yet been fully appraised. At any 


America at War 


clude he has about 2,000 on his east front against Ry 
sia, and another 2,000 in the west to battle the Ame 
cans and the British. That is not nearly enough { 
stop the Allied attack, but it is enough to take a terri) 
toll for some time to come. 

No one, not even commanders of enemy and Alli 
powers, can pretend to know just how long. The wa 
can be ended by Germany’s failure to build enous 
fighter planes, or by any number of other causes whi 
workings can’t precisely be foreseen. 

One writer in London has taken pencil in hand an 
figured that 17 of Germany’s 38 major industrial ce 
ters have been ‘‘knocked out’’ by bombing. ‘‘ Knocke 
out,’’ however, is a pretty strong expression. An 
another man—one who talks with generals and wa 
producers from all over the world—said recently ths 
only three or four Nazi strong points had been knocke 
out. 

Chanees are that every industrial and communig 
tions center in Germany, even those that have be 


rate, glider-bombs certainly haven’t stopped our bombing offensir 
Nazis may have patterned winged projectiles after Tiling powd 
rockets (below) devised about 1930. (International News photo 
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Mounting 75 mm. cannon as well as 
two .50 cal. machine guns in nose, 
this North American B-25 Mitchell 
js u0W Operating with considerable 
effectiveness against surface ships 
and installations. 


At left, Jap destroyer is seen smoking after attack by North American B-25 equipped’ ve” 
with the 75 mm. cannon. Right: Arrow points to damage caused by 75 mm. shell.” 


) 


iven the ‘‘Hamburger treatment,’’ are still function- 
ig to some extent. Of course when the production 
fa nation at war stops going up while that of its 
memies continues up, the end is in sight. That is the 
ne thing you can say for sure about Ilitler’s war. 
Most, but not all, of those who should know, now 
iscount completely any prospect of a Luftwaffe attack 
h force anywhere. The Germans are not just cower- @& 
hg under the fire and coneussion that rains on them 
‘om aloft. They are furious. And if it 
ere possible by any stretch of effort, 
ley would hit London in force. As soon 
the Allies oceupy cities in Norway, 
ranee, the Low Countries, and Northern Italy, all 
ithin closer bombing range, they will be potential 
uttwaffe targets. Hitler still has a force of bombing 
lanes, is undoubtedly maintaining service facilities, 
d is holding them for emergency use. But they can 
e used for only a few wild punches. Germany’s bomber 


moduction plant appears to be out of business and 


pplacements are doubted. 

Germany first lost the air battle of England, then 
le battles of Africa and Russia, the submarine war 
the Atlantic, and lastly the air defense of Europe. 
ext loss will be Hitler’s ‘‘Superman’’ weapon cam- 


¥ aign. Glider bombs and rocket troughs aimed at 


19 


(Turn to page 313) 
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“Lay that pistol down” is being feverishly sung by Jap seamen. 
Close up of B-25’s gun installation shows why. 








What I Would Do About Reconversion 


By DONALD W. DOUGLAS, President, Douglas Aircraft Co. 


ECONVERSION OF AMERICAN INDUSTRY 

. back to its normal life after this 
war is a national problem in which in- 
dustry alone cannot play the deciding 
role. The government, with its vast 
powers and controls over the lives and 
acts of individuals, groups, and indus- 
tries, must shape and approve the blue- 
print of a sound and constructive pro- 
gram for the postwar period. 

Industry, with its background of ex- 
perience and technical knowledge, has 
the duty to advise and suggest. This 
duty it owes to its employees and to the 
ution. In turn, industry has the right 
to expect that the government will 
promptly and intelligently provide its 
share of the solution, also that its con- 
tribution will be built on the American 


Mr. Douglas faces hard facts in his statements concerning reccn. 
version of the aircraft industry from military to postwar activity, 
Presented herewith are specific suggestions for solving the problem 
with materials and opportunities at hand. 


* 





principles of fair play and equity. The 
aircraft industry has earned that right— 
by completing in record time a job of 
unprecedented proportions and by help- 
ing give this nation in a few brief 
months the greatest air force the world 
has ever seen. 

When we were suddenly plunged into 
war, there was no time to stop and 
think about the future. The national 
crisis demanded immediate action. With 





Donald W. Dongias 
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little warning, without much prepara. 
tion, the aircraft industry was told t 
produce 50,000 planes a year. Then the 
figure was increased to 75,000... t 
100,000. The assignment was a stag. 
gering one, but the industry threw asid 
every consideration, except accomplish: 
ment of its task, and today it is per. 
forming on schedule everything the na. 
tion asks it to do. 

In time of peace as well as war, : 
sound and efficient aircraft industry i 
an asset to the nation. Without such a 
industry, functioning and prepared in 
stantly to increase its output, the skie 
over America would have been mud 
gloomier and threatening the day wai 
began. Every American knows it is ou 
national duty to preserve the aircrali 
industry as an indispensable instrumet| 
of national safety. 

Combat and cargo airplanes of th 
highest quality today are flowing frou 
our production lines in a great an 
overwhelming stream. The war has ni 
been won—but the skies are no longe 
dark. The job of production is well ij 
hand. Now we ean begin to consid 
the future—the price that must be pai 
for this job in readjustments and recon 
version and the things that must | 
done to carry on from where we left ofi 

When a reporter asked me recent! 
what would happen if the governmer 
abruptly and without notice cancelle 
all contracts, leaving no work to } 
done, I gave him the only true and log 
cal answer—“When there is no worl 
in the shop, you have to shut it up’ 
This is a hard fact, not a theory. Iti 
a condition, not a plan. The jo) 0 
planning is a joint venture. All of 1 
must participate in postwar planning. 

We, as a company and as a part @ 
a great industry, have been giving | 
much thought and will continue to 4 
so, but the American people must reali 
that the world of tomorrow mus: | 
reconstructed carefully, soundly, an 
with due regard to our national wel fat 
and destiny. And realizing it, I hip 
they will ask Congress to take i) ! 
hand and provide just. and wise soll 
tions, based on equitable decisions a0 
on readjustments that are fair and col 
structive. 
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“Lease C-47's to the airlines temporarily, then distribute them among worthy allies.” 


My idea, and I am sure that it is 
shared by many other aircraft builders, 
is, that when the time comes, contracts 
should be tapered off and employees 
released gradually, at a rate that will 
give them an opportunity to find their 
way back into normal, expanding Ameri- 
ean industrial life. 

Of course, a problem would remain 
for aireraft producers and professional 
aireraft workers when the last of our 
purely military contracts were cancelled. 
And the answer would depend on what 
the government would do with the thou- 
sands of transport planes which have 
been built for the vital task of shorten- 
ing our worldwide military supply lines. 

Douglas Aireraft alone has delivered 
to the Army thousands of C-47’s since 
Pearl Harbor, and deliveries are in- 


creasing monthly. At the same time, 
the entire production capacity of our 
Chicago plant, as well as an assembly 
line at Santa Monica, are being devoted 
to mass production of giant Skymasters, 
four-engine C-54’s. 

As far as the Douglas Aircraft Co. 
is eoncerned, my personal suggestion 
would be for the government to lease 
to the airlines, immediately after the 
war, such C-47’s as would not be re- 
quired for postwar policing and recon- 
struction. At the same time it could 
turn back to us a number of Skymasters 
for conversion to passenger planes. 
Then, when the conversion job was 
finished, the government could sell the 
C-54’s to the airlines and take back 
the leased C-47’s for disposal, as the 
government would see fit, to some worthy 


ally. China, for example, will he in 
drastic need of airplanes for her tre- 
mendous task of reconstruction and in- 
dustrialization, and if she were given 
help in starting nation-wide airlines, she 
would become a great future market for 
American-built airplanes. 
Government-owned plants present a. 
grave problem, but one that is wholly 
under its control and is the government’s 
responsibility. It is quite obvious that 
as great as will be the increase in com- 
mercial air transportation after the 
war, that market can not possibly ab- 
sorb more than a fraction of the pro- 
duction capacity which has been built 
up to meet our war needs. In fact, 
there will be stiff competition between 
prewar producers for sufficient business 
(Turn to page 306) 


“Reconvert C-54's for passenger service and sell them to airlines." 
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The Personal Plane 
Sales Target 


By JOHN FOSTER, JR., 


Associate Editor, ' Aviation’ 


Survey just completed for Parks Air College sees 78,000 "hot" 
prospects for postwar private plane, but at same time reveals big 
educational job all aircraft manufacturers face to correct public 


misconceptions. 





Wm an indicated 78,000 finan- 
cially-able Americans plan to pay 
at least $1,500 for a postwar personal 
airplane as soon as the craft is available, 
half again as many—119,000—are ready 
to buy helicopters. And another 78,000 
are potential aircraft customers — but 
don’t know whether they will buy fixed 
or rotary wing craft. 

The groups represent 1 percent, 14 
percent, and 1 percent, respectively, of 
the financially-able 6 percent of the 
population who today may be unquali- 
fiedly considered sound sales prospects. 

Such are the principal conclusions 
reached by analysis of the first completed 
personal plane survey, conducted in 
nine large eastern, midwestern, and 
southern cities for Parks Air College by 
Edward G. Doody & Co. 

The study, which was ordered to de- 
velop information to guide Parks’ two 
postwar planning committees, revealed 
what is perhaps the first tangible evi- 





dence on the general public’s concep- 
tions and misconceptions of fixed wing 
as well as helicopteral aircraft. 
Analysis of the complete survey may 
well serve to point out clearly to pro- 
ducers of both types of aircraft just 
what educational work must be done to 
secure additional potential customers as 
well as to “set right” those obviously 
misinformed people who can be easily 
shifted from prospects to sharp critics. 
The outstanding reason for prefer- 
ring the helicopter, for example, was 
“because it is easier to land and park,” 
with 35.5 pereent of those choosing it 
giving that as the basis for their choice. 
Next in importance was a group com- 
prising 21.6 percent who feel it to be 
safer; followed by 20.1 percent who 
“feel it is easier to operate;” 16.3 per- 
cent who “have a personal preference ;” 
2.1 percent who believe “it is cheaper 
to operate;” and 1 percent who could 
give no reason for their choice. 





Of those who definitely preferred the 
fixed wing type airplane, 31.4 percent 
did so because it is faster; 17.2 percent 
because they felt it is safer; 17.2 percent 
because it is better known; 14.1 percent 
because of a personal preference; 11.1 
percent because it is more efficient; and 
9.0 percent could give no reason. 

It would thus appear that those who 
preferred fixed-wing aircraft had, on 
the whole, a better knowledge and un- 
derstanding of the capabilities of both 
types of vehicles. It is obvious, however. 
that the “average man” still harbor: 
many illusions on both types. 

Prime function of the survey was to 
arrive at answers to two questions: 
First, who is going to buy “the family 
car of the air?” (labelled that for want 
of a better term); and second, what will 
they expect this machine to be? 

In determining the answers to these 
two basie questions, interviewers used a 
questionnaire which had a_ possible 
maximum of 25 answers, which also 
served to develop additional informa- 
tion, and which provided a check for 
analyzing some of the answers given on 
other portions. Interviewees were re- 
stricted to men and women—in a ratio 
of five to one—who comprised the 6 
percent of the population earning $75 
or more: per week; they comprise the 
group generally accepted as being finan- 
cially able to purchase and maintain 
aircraft. The greatest percentage were 
about 40 yr. of age, although samples 
were broadened to include men under 
30 and those up to 60 yr. of age. 

The survey included 100 interviews 
each in Atlanta, Ga.; Columbus, Ohio; 
Dallas, Texas; Indianapolis; 








thoughtful eye. 


into the aviation industry. 








@ PRESENTED HERE is what one organiza- 
tion, keenly alert to aviation’s future, is 
doing to make postwar job opportunities 
possible by developing new enterprises. 

Parks Air College, now in its 17th year 
of service in the education of young men 
for the specialized field of aviation, has 
approached the postwar problem with a 


War has brought many problems to 
Oliver L. Parks, founder and president of 
Parks Air College. Among these have 
been the maintenance and development of 
the commercial college at East St. Louis, 
Ill., an accredited institution of aero- 
nautical training. Since 1934, practically 
100 percent of all graduates from its avi- 
ation maintenance engineering, aviation 
operations engineering, and aeronautical 
engineering courses have gone directly 


Further milestones have been passed 
in the establishment of four primary flight 
schools for the U. S. Army Air Forces: 
The Alabama Institute of Aeronautics, 
the Mississippi Institute of Aeronautics, 
the Missouri Institute of Aeronautics, 
and the Cape Institute of Aeronautics. 








With a full-fledged primary flight pro- 
gram also in effect at Parks for the Army, 
and the five schools training some 10 per- 
cent of all Army Air Forces Cadets, Oliver 
Parks has watched his normal college per- 
sonnel of 100 approach the figure of 1,500. 
With such a large group of employees 
has come an added responsibility: What 
shall there be in the way of postwar op- 
portunities for these people in aviation? 
Over a year ago, Mr. Parks, an experi- 
enced tactician in aviation, met the prob- 
lem. He assembled a postwar planning 
board of nine executives of his organiza- 
tion. He assigned them this definite task: 
Find an outlet for Parks personnel and 
facilities in aviation at the war’s end. 
After months of research and field trips, 
with each executive pledged to devote 20 
percent of his working time to postwar 
thinking, it was decided that operations 
will be confined to two fields—fixed base 
operations and air transport feeder lines. 
Investigation had shown that little, if 
any, authentic information existed on 
what the average American desired in 
the personal aircraft of the future. To se- 
cure this answer the Parks organization 


commissioned Edward G. Doody & Co., re- 
search organization, to make a survey 
which could serve as a guide in making 
plans for the sale and service of private 
aircraft. 


the first time, bring out some startling 
information which can be of value to the 
entire aircraft industry. This information 
is being made available by the Parks 
organization to all manufacturers and 
distributors as a service to the industry. 


employees who plan to stay with the or- 
ganization after the war will be provided 
jobs. These will be jobs offering a chance 
to grow, since both types of operations 
planned represent, in many yespects, new 
ventures. Detailed discussions of these 
plans—some of which can only be classed 
as daring—will be presented through the 
pages of AVIATION. 


the service men who will return to post- 
war America looking for opportunities. 
He is planning to use the men who are 
qualified to find their places in his two 
plans of operation. 





The results, presented in detail here for 


Parks officials feel confident that all 


Oliver Parks, too, feels an obligation to 
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Here's personal plane manufacturers’ 
sales target, as revealed in survey made for 
Parks Air College by Edward G. Doody & 
Co. Outside ring represents 43.5 percent of 
financially-able people who can be considered 
potential buyers of some sort of aircraft. 
Next ring—better prospects—shows 31.5 per- 
cent who expect to buy and pay at least 
$1,500. Third ring shows 27.6 percent un- 
conditionally ready to buy when given all 
facts, contrasted with 19 percent in next 
eroup who already have facts and are willing 
to buy. Next smaller ring represents 15.2 
percent who are satisfied with specifications 
outlined in questionnaire. The 3.5 percent 
croup will buy fixed-wing plane or helicopter 
as soon as possible; the 1 percent bull’s-eye 
are those who are set to buy plane as soon as 
it’s available. 


These are the stumbling blocks to personal 
plane sales. Survey showed many people 
give definite reasons for saying they won't 
buy aircraft—with complete indifference, 
fear, “lack of appreciation,” and lack of self- 
confidence all ranking ahead of objections to 
purchase price or operating costs. 
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City, Mo.; St. Louis, Mo.; and Pitts- 
burgh, Pa.; 200 in Chicago; and 250 in 
New York City, for a total of 1,150. 

In answer to the question, “Do you 
intend to buy an airplane or helicopter 
after the war?”’, 43.5 percent said 
“Yes.” Of this group, however, 45.3 
percent predicated the “yes” on some 
contingency. Price loomed as the most 
important, with 42.7 percent giving it 
as the contingent factor. Next most im- 
portant “if” coneerned the aireraft’s 
utility, for 15.9 percent said they would 
buy only if either the plane or the heli- 
copter was “practical.” Definitions of 
the word practical covered a _ wide 
range—depending almost entirely on the 
individual’s own needs, desires, or con- 
ceptions—a range so wide as to preclude 
accurate measurement. 

Safety as a contingency ranked next in 
importance, with 14.1 predicating their 
“ves” on that.factor. Other measurable 
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If the inter- 


qualifications were these: 
viewee could learn to fly, 9.4 percent; 
if the general public accepted the idea 
of “the family car of the air,” 7.6 per- 
cent; if adequate landing and storage 
facilities were available, 5.4 percent; 


and miscellaneous 4.9 
percent. 

Perhaps as important was the fact 
that the survey revealed definite reasons 
why people do not intend to buy either 
planes or ’copters, with complete indif- 
ference ranking first: in importance at 
27.8 percent. What might be interpreted 
as an additional “indifferent” group— 
totaling 18 percent—were those listed in 
the survey as having a “lack of ap- 
preciation.” This group was broken 
dewn into 13.1 percent who said they 
could get along without a flying ma- 
chine, with the other 4.9 percent de- 
claring that aircraft—both fixed and 
rotary wing—are not praetical. 


contingencies, 






Fear still ranks as an important sales 
block, for it accounted for 24 percent 
of the negative answers, with 18 per- 
cent stating flatly that they were afraid 
to fly and 6 percent saying that aircraft 
are unsafe. Lack of self confidence ac- 
counted for another 12.8 percent of the 
“no” answers, with 11.1 percent indi- 
cating they felt “flying is a young man’s 
game” and 1.7 percent believing them- 
selves to be physically unfit. 

Fifth most important reason for nega- 
tive answers was cost, with a total of 
11.1 percent, divided into 6.2 percent 
objecting to initial cost and the other 
4.9 objecting to operating and main- 
tenance costs. Only 3.9 percent based 
their “no” answer on the absence of 
landing and service facilities and 2.3 
percent on the lack of public acceptance. 

An . indication that education ean 
easily overcome at least part of the ob- 
jections and convert people into pros- 
pective buyers was given in a card- 
question containing a list of 22 features 
being considered for proposed postwar 
personal planes. After checking the 
specifications listed on the eard, 4.1 
percent of those who had said they did 
not intend to purchase indicated they 
would become purchasers if the craft 
had all or most of the features listed. 

This question also served to determine 
the features or characteristics most de- 
sirable, since all interviewees who first 
said they did not intend io buy were 

(Turn to page 364) 


Realism is Requisite 
Im Appraisals of Postwar Aviation 


By PAUL J. 


FRIZZELL, 


Assistant General Manager 


Fairchild Aircraft Div. of Fairchild Engine & Airplane Corp., Hagerstown, Md. 


Over-selling of the public on what can be accomplished in the early 
post-armistice period represents a definite threat to the industry. 
Here are printed facts and figures which show why. 





[Das SINCE the inception, just 40 
years ago, of heavier-than-air avia- 
tion, its development has been plagued 
by a certain form of parasite. Because 
of the romance and wide public interest 
in aviation, politicians, industrialists, 
and publicists have used it as a vehicle 
for personal aggrandizement and pub- 
licity. 

A relatively recent case in point is 
that of my good friend, Henry Kaiser 
who, it will be recalled, was going to 
develop within six months a cargo-carry- 
ing aircraft and immediately thereafter 
produce it in quantities sufficient to re- 
place surface overseas transport. 


Other cases in point are the advertis- 
ing campaigns conducted by those in 
and out of aireraft manufacture. How- 
ever well-intentioned these activities may 
be, to those of us possessing some knowl- 
edge and a genuine interest in aviation’s 
development, such representations offer 
a definite threat to the sound develop- 
ment of aviation, both as a science and 
as an industry. 

Recently I attended a luncheon in 
Washington at which high government 
officials were to discuss with representa- 
tives of the aircraft manufacturing in- 
dustry some of its postwar problems. 
But instead of discussing the subject, 


those officials severely castigated the in- 
dustry for diverting any part of its time 
or energy to the consideration of post- 
war problems. 

I have no illusions about either the 
severity or the length of the war in 
which our country is engaged, but on 
the other hand I gladly defend and jus- 
tify the determination of the aireraft 
manufacturing industry to prepare itself 
for what lies ahead. Its record offers 
adequate proof that such preparation is 
not being made at the cost of its war 
effort. If, as it appears, we are making 
progress toward the winning of the war, 
I think any fair-minded person will 
admit that a great share of the credit 
belongs to American industry, and par- 
ticularly to the American aircraft manu- 
facturing industry. 

As can be seen from figures to be pre- 
sented later, this industry has become 
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a giant in our industrial scene. If for 
no other reason than its size, it has a 
responsibility and a duty to plan as best 
i ean for the peace. Historically, demoe- 
pacies enter wars unprepared, and our 
own record prior to Dec. 7, 1941, con- 
formed to the historical pattern. If we 
enter the peace similarly unprepared, 
{hen what will follow will make any vic- 
‘ory a hollow triumph. 

But aviation and its people have an 
even larger responsibility for, despite 
the fact that it has been perverted to 
destruction and war, the science of avia- 
tion is capable of making a contribution 
‘9 man’s inexorable progress that chal- 
ienges the most imaginative mind. Prop- 
erly developed, it will shape the destinies 
of children not yet born. 

First, it is advisable to discuss avia- 
tion’s potential in the several categories 
of its application, and then to summarize 
the result on the aircraft manufacturing 
industry which that potential will exert. 
In speaking of postwar, it should be 
made clear that this means the period of 
three to five years from the end of the 
war. It would be a brave man indeed 
who would undertake to define aviation’s 
progress beyond that point. 

Postwar aviation will fall into three 
broad categories: Military, private, and 
commercial. Because of the nature of 








the global war in which we are engaged 
—utilizing as it does every form of air- 
craft from the 65 hp. light plane used 
for liaison and artillery spotting to 
those battleships of the sky such as the 
Flying Fortress and its successors of 
even greater size and power of which 
you will hear much in the coming year— 
I would be a pessimist indeed if I failed 
to recognize the tremendous acceleration 
which the erucible of war has provided 
to the entire science of aviation. 

In materiel, technology, and person- 
nel, war has brought experience in 
months that would normally have re- 
quired years to gain, but we should not 
forget that we will end the war with an 
air force far greater than required for 
any conceivable peacetime need includ- 
ing any possible international air police 
force. Let us not forget also that in the 
past the American public has been very 
loath to support any substantial military 
establishment in times of peace. While 
I believe that we have learned our lesson 
to a degree and will recognize that the 
best assurance of future peace is a 
demonstrated ability to wage war, it 
would certainly not be the part of real- 
ism to expect military aviation to be a 
substantial factor in the postwar picture. 

It is probably in the field of the pri- 
vate or personally owned aireraft’s 


future that the greatest divergence of 
opinion is in regard to postwar utiliza- 
tion. As a result of recent publicity and 
advertising, | am very much afraid that 
many Americans have the sincere belief 
that on the morning after the armistice 
is signed they will be able to eall Sears, 
Roebuck or some local agency and order 
for that afternoon’s delivery a helicopter 
with lavender upholstery and with their 
initials on the door in shaded gold. I 
have a tremendous faith that someday 
the helicopter or some other form of 
rotary wing aircraft is going to revolu- 
tionize our way of living and our way 
of thinking, but in my nontechnical 
judgment we have a long way to go. 

That this type of aircraft has been 
brought even to its present stage of de- 
velopment is a tremendous achievement. 
Even if it does not progress beyond that 
point, it is a monument to the 25 yr. 
effort that Igor Sikorsky, a great sci- 
entist, has devoted to its development. 
There is no doubt that it will be devel- 
oped beyond its present stage, but those 
who may be familiar with the problems 
of gearing will recognize that the control 
of the rotor and the stresses that are 
built up in its blades, having as they do 
a tip speed of approximately 350 mph., 
provide a staggering amount of work 
(Turn to page 326) 
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A Landing Gear “Yardstick” for 
POSTWAR AIRPORT LAYOUTS 


HAT TYPE OF SKY PORT are we 
W coing to have in the future? 
That is a most important question, and 
to examine the factors specifically, let 
us refer to the accompanying Figs. 1, 
2, and 3. 

Shall we choose Airport No. 1, re- 
quiring 553 acres, with 257,000 sq. yd. 
of runway and 60,000 sq. yd. of taxi 
strips, and capable of handling six take- 
offs and landings per hour* . .. . Air- 
port No. 2, requiring 79 acres, with 
88,000 sq. yd. of runway and 30,000 
sq. yd. of taxi strips, and capable of 
accommodating six takeoffs and landings 
hourly .... Or Airport No. 3, requir- 
ing 146 aeres, with 176,000 sq. yd. of 
runway and no taxi strips, capable of 
handling eight takeoffs and landings per 
hour and offering an approximate 10 
min. reduction in the total ground-time 
for each schedule? 

The choice lies largely with the air- 
lines and the aircraft manufacturers. 

We have, in the past, been wont to 
let the limitations of the contemporary 
airplane dictate the type of airport re- 
quired. Fitted with what we now usually 
refer to as the conventional type of un- 
der carriage, these planes, in short, have 
dictated all-way fields with sufficient 
runways to make it unnecessary for the 
pilots to land more than a few degrees 
crosswind. 

We paid for this in the inaceessi- 
bility of airports and their high costs, 
and we appear to be inclined to follow 
this same pattern in the postwar airport 
planning, judging from the discussions 
at the recent Air Transport Meeting of 
the Institute of the Aeronautical 
Sciences at Washington. And now we 
~~ * Capacity of airports is here given in 
terms of maximum landings and _ takeoffs 


under worst possible conditions—blind instru- 
ment landings. 


Figs. 1, 2, and 3. Drafted here to same 
scale, these three airfield layouts are of 553- 
acre, 79-acre, and 146-acre size, respectively. 
Airports 1 and 2 would each handle six take- 
offs and landings hourly, while Airport 3 
could accommodate eight. Taxi strips are 
omitted in latter port. 


By J. H. GEISSE, Civil Aeronautics Administration 


Should plane design determine airport layout—or should airport 
factors determine plane design? Citing this choice in the light of the 
logical limitations, the author offers a key approach which accents 
the need for airfield accessibility and economy. 





contemplate paying the price of Airport 
No. 1, which is just about as high in 
acreage and similarly inaccessible, 
while being only slightly less costly in 
runway and taxi strip paving than the 
all-way field of the past. In short, little 
is being gained. 

The author believes that the time has 
come to let the limitations of the air- 
port dictate airplane design instead of 


the opposite and to modify our under- 
carriages to meet the limitations of 
single runway fields. It is his belief 
that this can be done quite readily with- 
out sacrificing any of the performance 
of the airplane or materially increasing 
its cost. 

The problem presented in crosswind 
landings is only that of aligning the 
runway, the flight path, and the air- 
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plane wheels. With the conventional 
underearriage, this presents a real prob- 
lem to the pilot, since it is necessary for 
him also to align the airplane with 
the flight path and the runway in order 
to properly align the main wheels of 
the underearriage. If he does not ac- 
complish this, the airplane has a definite 
.endeney to ground loop. 

With the tricycle undercarriage, the 
alignment of the main wheels and the 
sirplane with the path and the runway 
'; accomplished after wheel contact by 
‘he directional stability of this type of 
underearriage. However, this requires 
ihat the airplane be given a high rate 
of angular acceleration around its nor- 
mal axis if the drift is appreciable. 
This is not only uncomfortable for the 
oceupants but imposes a severe sideload 
on the main wheels. Because of this it 
seems to be agreed that Airport No. 1, 
providing a minimum of three runways, 
is required in the postwar area. 

If we were to design our underear- 
riages in such fashion that the wheels 
could be aligned with the runway with- 
out the necessity of also aligning the 
airplane with the runway, crosswind 
landings would present no such prob- 
lem. All that is involved in doing this 
is the provision of some mechanism 
which would make it possible for the 
main wheels to be set, or to assume an 
angle of yaw, relative to the airplane 
axes equal to the angle of drift. This 
is not difficult either in new designs or 
in modifications to existing underecar- 
riages. 

In new designs it is even possible that 
the weight of the mechanism required 
could be completely compensated by the 
reduction in undercarriage weight made 
possible by reducing the sideloads to 
which it could be subjected. 

Advantages of such an undercarriage 
would not be limited to landings. By 
making the heading of the airplane 
relative to the direction of motion ad- 
justable, it would be possible to elimi- 
nate another objectionable feature of 
airplanes wherein the heading and di- 
rection of motion must coincide. This 
coneerns the need, in crosswind takeoffs, 
of a turn immediately after breaking 
contaet with the runway, if the course is 
to be maintained in line with the run- 
way. 

If this is not done, the course will 
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Fig. 5. Diagram showing location of cen- 
ter of turn with four-wheel gear. 
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change immediately after breaking 
ground contact due to drift. Also, the 
ability to control, independently, the 
heading and direction of movement 
would make crosswind taxiing no more 
difficult than taxiing into the wind and 
would in addition facilitate the handling 
of airplanes in the hangars. 

Most obvious solution of the problem 
is the undercarriage schematically shown 
in Fig. 4. Four wheels are shown in 
order to make the analysis applicable to 
both conventional and tricycle under- 
carriages, the addition of the fourth 
wheel having no affect on performance. 
With this arrangement all wheels would 
be turned simultaneously and in the 
same direction by control wheel A ir- 
respective of the angle between the 
axes of the front and rear wheels. 

Control wheel B, which would be con- 
nected to the present rudder pedals, 
would turn the rear wheels relative to 
the front wheels irrespective of the 
angle of the wheels relative to the air- 
plane axes. Thus, control B would com- 
pletely control the direction of airplane 
heading, while control A would com- 





pletely control the direction of motion 
relative to the heading. 

With such an underearriage there 
would, of course, be some skidding of 
the wheels in a turn when the airplane 
was yawed relative to its path, the 
amount being proportional to the angle 
of yaw. This is shown in Fig. 5, where 
it will be seen that in yaw the axes of 
the extended wheels do not intersect at 
a common point, which is the require- 
ment for a turn without skid. However, 
the author is inclined to believe that the 
amount of skid which would result froim 
any degree of yaw likely to be required 
would not be too objectionable. 

Performance of such underearriages 
when the front or rear wheels are off 
the ground would be identical to the 
performance of the conventional gear, 
if the front wheels were contacted first, 
and to the performance of the tricycle 
gear if the rear wheels were contacted 
first, provided the degree of yaw of the 
wheels relative to the path is equal to 
the degree of drift, except for a slight 
inerease in the yaw effects due to the 

(Turn to page 343) 


Fig. 4. Proposed four-wheel Jand- 
ing gear with differential control of 
castering. 


Fig. 6. Tricycle landing gear for 
adaptation to present designs. Cast- 
ering of main wheels is controlled by 
springs, single wheel by rudder bar. 





Beam of Sunshine 
Pierees Termination Clouds 


| Seger BarucH demands speed in 
contract termination payments. And 
speedy settlement of war contracts, of 
course, is the aircraft industry’s des- 
perate need if it is to stay in business 
after the war. 

That’s why the appointment of Ber- 
nard M. Baruch to head up postwar 
adjustment is a real “break” for the air- 
craft industry. Indeed, it’s the first 
break the industry has had out of Wash- 
ington’s chaotic termination situation 
made up of dozens of war agency re- 
conversion formulas, Congressional in- 
vestigations, and bureaucratic jealousies 
over postwar power. 

War contractors, big and small, have 
trekked Capitol Hill to complain how 
they have waited from 6 to 18 months to 
receive payment for cancelled contracts. 
No one in Washington could explain the 
delay. But it didn’t take Baruch long to 
find out why. It seems that no one had 
tried to set up a uniform method of pay- 
ment. It is his idea to evolve a method 
that will protect the government, yet 
give speed and final decision which can 
be opened up only in case of fraud. 

And there must be a uniform plan— 
not one formula for the War Depart- 
ment, other different ones for the Navy, 
RFC, Shipping Board, and WPB. Fur- 
thermore, he wants one central organiza- 
tion to direct cancellation. This means 
that major policy will be worked out by 
Baruch as the traffie policeman on ter- 
mination. 

It also means the setting up of an 
interdepartmental council to arrive at 
uniform methods and_ procedures, 
headed, perhaps, by the WPB. There 
will probably be subcommittees com- 
posed of representatives of the agencies 
best equipped to execute termination 
within the policy boundaries. 

It is Baruch’s idea that the same agen- 
cies that did the mobilizing for the war 
should “unscramble” the many billions 
of war contracts which must be ter- 
minated—War, Navy, War Shipping 
Board, WPB and RFC. 

Industry committees were used exten- 
sively by Baruch in World War I days. 
Quite naturally, then, he plans to link- 
in WPB’s industry committee machin- 
ery in the termination process whereby 
the industry committees will be con- 
sulted on termination procedure. When 
accepted by the agencies, the regulations 
should then be submitted to these com- 
mittee representatives of industry to 
make sure they are workable and sound. 

So industry generally should take the 
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Naming of Bernard Baruch means order instead of chaos which has 
threatened aircraft industry's existence ... Here is outline by which 
manufacturers can do their part to bring well-regulated reconversion. 





tip and make sure its committee repre- 
sentatives in Washington are well in- 
formed on termination, as well as 
capable of forceful presentation of in- 
dustry’s viewpoint. 

But Baruch’s big battle has been to 
consolidate all the different Washington 
ideas on termination so that they are uni- 
form and make sense. As one industrial- 
ist who has waited a year for his can- 
cellation pay summed up the situation, 
“We are not having any difficulty in the 
sense of there being any difference of 
opinion between the government and 
ourselves. It is merely that we cannot 
find on the part of the government any 
opinion at all, and we have been wait- 
ing a year in order to see if we could not 
let them define some position on what 
was proper and what was not proper. 
So far we have been getting nowhere.” 

Baruch is winning this first battle. 
The major procurement agencies - are 
now really working together to evolve 
uniform practices for the first time. The 
possibility of over-all settlements on a 
company basis, rather than contract-by- 
contract, is being explored. These over- 
all settlements would be handled by the 
service with the dominant contractual 
interest. It is also expected that some 
arrangement will be made whereby prime 
contractors will handle the ‘subcontractor 
problem, instead of the government’s 
having to deal directly with nearly 
1,000,000 subcontractors. 

Thus it is Bernard Baruch’s purpose, 
as his friends understand it, to build on 
the present machinery dealing with can- 
cellation and -to clean up the current 
“mess” by eliminating red tape and in- 
decision, adopting uniform policies and 
procedures, and then achieving speedy 
termination—all from one central or- 
ganization. 

What about the plan of Comptroller 
General Lindsay Warren to have his 
General Accounting Office pass on all 
terminations? It was made plain to this 
writer that to one who is as impatient of 
red tape and delay as Baruch is—espe- 
cially when such a critical matter as the 


successful reconversion of industry is at 
stake—the bringing in of an‘ over- 
worked outside government bureau to 
the termination picture would only serve 
to create another bottleneck in the 
speedy demobilization of labor and in- 
dustry. 

Baruch wants prompt final agreements 
on eancelled contracts—agreements that 
can be opened up only in case of fraud. 
That would surely indicate that Lindsay 
Warren’s proposal will not be adopted 
by Baruch. 

And that is also a break for the air- 
eraft industry. Until Baruch was as- 
signed the postwar adjustment task by 
the White House and Justice Byrnes, 
the odds were ten to one that Congress 
would adopt the Warren proposal. The 
General Accounting Office, it should be 
noted, is the creation of Congress, is 
responsible to Congress alone, and is 
entirely independent of the executive 
branch of the government. And in these 
days when Congress is so sensitive about 
its prerogatives, the Warren plan has 
definite appeal. 

But Congress also has great respect 
for Bernard Baruch, and the heads of 
its special postwar committees have in- 
dicated their intention to cooperate and 
go along with him. 

So this acute stumbling block to the 
termination process probably will be 
by-passed, ending a controversy that 
not only has had Washington boiling 
but which has also occasioned much 
alarm in the aireraft industry. Two 
groups of trained accountants, repre- 
senting the contractor and the govern- 
ment service involved, already have to 
work on the settlements and certify the 
findings. Bringing in Warren’s GAO 
would simply impose another group and 
add another step on the road to settle- 
ment. 

Only last April, Warren told a Con- 
gressional committee that his present 
personnel was not adequate for the tasks 
it must do and that on Feb. 28, 1943, 
the backlog of unaudited vouchers had 
inereased to 14,956,072. Furthermore, 
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War Department officials report that a 
check they made on the time usually re- 
quired by the GAO on any disputed item 
revealed that the quickest such transac- 
tion had taken seven months. 

Consider, then, the hundreds of thou- 
sends of war contracts that will need to 
be terminated. There are not enough ac- 
eountants in the world, much less in the 
United States, to handle a thorough 
aadit of all such contracts. That is the 
near-unanimous consensus of all promi- 
nent accountants who have voiced an 
cpinion on the matter. 
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The Army has accumulated—the hard 
way—a lot of experience in handling its 
tank cancellations, and the Navy has 
likewise acquired some in its destroyer 
escort curtailment. This experience will 
be helpful, but Baruch fully realizes 
that industrial demobilization will be 
more difficult than mobilization proved 
to be. He knows that it will take time to 
make detailed termination blueprints. 

But the procedure should be set up 
and starting to function rather smoothly 
by spring—before any substantial war- 
plane curtailment will be in sight. So 


far, when aireraft orders have been 
cancelled, there were others waiting to 
be substituted. Other industries, for the 
most part, have had to bear the brunt 
of the confusion prevailing in early 
terminations. 

The chief of the War Industries 
Board of 1918 is known to feel that the 
war mobilization task has been unsatis- 
factory in a number of important re- 
spects. It is Baruch’s opinion that the 
two factors which saved industrial 
mobilization in 1941-43 were the Con- 
trolled Materials Plan, which stopped 
the hoarding of materials, and the labor 
control plan, which is checking the hoard- 
ing of labor. 

Demobilization, he realizes, will be 
even more difficult. In mobilization, 
patriotism and national preservation 
were more compelling factors than they 
will be in the “unwinding” stage. He 
knows that termination got off to a bad 
start when there was comparatively little 
of it to handle. Recognizing these things 
and the other problems of postwar ad- 
justment, he knows the size of his task 
to make demobilization machinery fune- 
tion smoothly and speedily. 

Who are the men that Baruch is work- 
ing with and consulting on postwar ad- 
justment? We may say that the mere 
mention of some of their names shows 
that the problem is in the hands of 
business-minded men and that no social 
or political theory is likely to influence 
this process of restoring prewar democ- 
racy. 

The right-hand assistant of Baruch is 
John M. Hancock, 60-yr.-old investment 
banker and partner in the New York 
firm of Lehman Brothers. The Lehman 
firm has been closely identified with the 
aviation industry since the early 20’s. 
Haneock previously worked with Baruch 
in drawing up a solution for the West 
Coast’s aireraft and shipbuilding man- 
power tangle. 

Grenville Bridgeman, vice-president 
of Metals Reserve Corp.; James V. 
Forestal, Undersecretary of the Navy 
and a former Wall Street banker; Judge 
Robert Patterson, Undersecretary of 
War; and Will Clayton, director of the 
RFC and former cotton merchant— 
they are all in the picture. 

There are others, too, who from lime 
to time have been called to Baruch’s 
office (no longer the park bench). These 
men include Robert E. McConnell, well- 
to-do engineer; George L. Harrison, 
president of the New York Life Insur- 

(Turn to page 333) 


Bernard Baruch—His appointment to head 
postwar reconversion program is considered 
first break aviation industry has had in move 
for orderly termination of contracts. Author 
Hoadley warns, however, that industry itself 
must take active part to assure complete suc- 
cess of the program. (Harris & Ewing photo.) 
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Without reservation the Timken 
Propeller Blade Bearing is the most 
diffigglt bearing we have ever 
, Actured. 


bearing surfaces must be fin- 

ed unbelievably smooth otherwise 
the blades will not feather correctly 
at high propeller speeds. Every bear- 
ing 1s given a most severe torque test. 





Weight variations between any two 
complete bearings are held “right 
on the button,” otherwise bearings 
alone would throw propellers out 
of balance. 


There are thousands of Timken 

Propeller Blade Bearings in service 

and they are making an excellent 

formance record'in fighter and 
er planes. 


If are interested in propeller 
blade feathering bearings we wel- 
come your consultation. 


THE TIMKEN ROLLER BEARING 
COMPANY, CANTON, OHIO 


TRADE-MARK REG S. PAT. OFF 


TAPERED ROLLER BEARINGS 


AVIATION, January, 1944 





AIRCRAFT DESIGN 
ANALYSIS NO. 4 
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As a night fighter or “intruder,” the 
interchangeable nose feature has pro- 
vided a means of installing detection 
equipment, including a powerful search- 
light with which RAF Bostons point 
out and momentarily blind the crews 
of enemy planes in order to get in the 
first shot. The rugged and roomy fusel- 
age made possible additional armament, 
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including a belly tub with machine guns 
or cannon, also extra fuel tanks for long 
range operations. 

The strength designed and built into 


the outer wings permits the installation” 


of wing racks to carry additional bombs. 
Further, the unusually large bomb bay 
provides space for additional racks for 
large numbers of small fragmentation 
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bombs for attacks against personnel. 

Carrying a crew of three and equipped 
with an attack nose in which six .5l 
cal. machine guns are mounted, with 
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oi Fuselage 


Total weight, 1,512 lb. Includes: pilot’s 
enclosure, 38.6 lb.; bomb bay enclosure, 
22.6 lb.; radio compartment enclosure, 
8.72 Ib.; nose wheel doors, 14.4 lb.; bomb 
bay doors, 92.61 lb.; and gunners’ access 
doors, 15.3 Ib. 

Ailerons, total weight, 89 lb., including 40.8 
lb. of weights. 

Elevators, total weight, 88 lb., including 22.4 
lb. of weights. 

Rudder, total weight, 83 lb., including 26.6 
lb. weights. 

Fuel system, tanks, 810 Ib.; piping and 
equipment, 468 lb.; total, 1,278 1 

Oil system, tanks, 131 Ib. ; piping a equip- 
ment, 213 lb.; total, 344 lb. 


Useful Loads 


Fuel, 3,300 Ib., oy gal. 
Oil, 300 Ib., 40° gal. 
Fixed armament, (with 2,100 rounds am- 
munition weighing 654 Ib.), total weight, 
1,099 Ib. 
fe i Flexible armament, (with 1,200 rounds am- 
Lae munition weighing 373 lb.), total weight, 


4 in. 
6 in. 590 lb 


Equipped with four 20-mm. cannon in the nose, also three .30's 
Unit Weights and three .50’s, this special version of A-20 is a formidable attack 


Oil tenia to ey: pS Rn Se: i? os; plane. AAF standard version has six .50’s in nose and no cannon. 
pedi Wing group, 464.8 sq. ft., 5 Ib. per sq. ft. 
50 Tail group, 184.1 sq. ft., 2.2 lb. per sq. ft. 


with 


Balance Factors 


Attack Condition, gross weight 
C.G. location, wheels up, aft L.E.M.A.C. 
30.7% M.A.C. 
C.G. rag ray = up, below L.E.M.A.C. 


location, meds down, aft L.E.- 
M.A.C. 29.4% M.A.C. 
Ci; ees wheels down, below L.E,- 
M.A.C. 17.3% M.A.C. 
Flying balance range of A-20, between 16% 
and 33% M.A.C. (wheels down or up) 


Limit Maneuver Load Factors 


= 
Ac Design gross weight (19,750 ame), 
Positive maneuver load factor. 
Negative maneuver load factor. —2. 
Limit Gust Load factor 
f At design gross weight, flaps ww, ; 


positive ‘ 
At Design gross weight, flaps down, 
positive 2.27 
L:mit Landing factor, ground landings 
At Design — weight (19,750 Ibs y 3.33 
L'mit Diving Speed . 
120% of max. level flight speed at design When the attack nose is replaced by a bombardier’s compartment 


8 igh 4 
1 on athe altitnate " the A-20 becomes one of our most dangerous medium bombers. 
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Attack nose with 20 mm. cannon. In center is camera opening. Removing attack nose tip. This part is loosened through circular 
Lower sides carry .50-cal. guns. Circular door on nose is for access to access door. Shell box (bottom) for cannon ammunition is inserted 
guns. Other doors are square openings at top, sides and bottom. through lower door. 
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GUN CAMERA GUN SELECTOR 
SELECTOR SWITCH SWITCHES 


Gun and gun-camera selector switches in 
row at lower left. Torpedo sight light switch at 
center and gun sight light switch at top right. 


Half shell construction of fuselage is 
‘chief reason for speed in manufacture. 
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upper rear and lower gun positions, and 
having close to single-seat fighter speed 
and maneuverability, the A-20 becomes 
a hard hitting, pugnacious day-fighter. 

Such an airplane, of course, could not 
he designed in entirety back in 1938, 
when the first model was built. But 
from that original 11,850 lb. twin- 
engine, 280 mph. ship, armed with four 
fixed, one upper, and one lower gun, 
all of .30 cal. has come, through two 
succeeding series, the current A-20. The 
7B was followed by the DB7 which, in 
turn, gave way to the DB-7A for export 
and the A-20A for the USAAF. Princi- 
pal differences between the DB-7 and 
DB-7A were larger and more powerful 
engines and laiger tail surfaces. 

The A-20A, which was the immediate 
forerunner of the present versatile A-20 
series, was designed for a gross weight 
of 19,750 lb., carried a crew of three, 
and was armed with four forward-firing 
fixed machine guns, an upper flexible 
twin-gun installation, and a single gun 
in the lower rear position, all of .30 
eal. 

In its present series (often modified) 
the A-20 is an all-metal midwing mono- 
plane with over-all wing span of 61 ft. 
4 in. Over-all length is 47 ft. 4 in. 
with the bombardier nose, and 48 ft. with 


the attack nose. And over-all height at 
rest is 18 ft. 1 in. 

Two 14-cyl. 1,600 hp. Wright 
GR2600 engines drive Hamilton Stand- 
ard Hydromatiec propellers of 11 ft. 3 
in. dia. 

The A-20 has seven major compo- 
nents: Nose, main fuselage, empennage, 
right and left inner wings, and right 
and left outer wing panels. The fusel- 
age is a semi-monocoque all-metal struc- 
ture comprised of extruded 248 alumi- 
num alloy longitudinals, spaced 4 to 8 
in. apart, and formed of 24ST Alclad 
sheet, channel-type frames, spaced 12 to 
24 in. apart. At highly stressed points, 
the frames are built up of extruded 
sections and sheet aluminum alloy gus- 
sets. The Alclad 24ST sheet covering 
is attached to the frames with flush 
rivets and is stiffened by the longitudi- 
nals. Lap joints are used, with vertical 
laps either joggled to make a smooth 
contour or, in the case of heavy sheets, 
beveled along the outer edge. The semi- 
monocoque design was chosen because it 
combines the required strength with the 
least weight and is simpler to manu- 
facture. 

Five major sections comprise the 
fuselage: Attack or bombardier nose, 
pilot’s cockpit, bomb bay, gunner’s com- 


partment, and tail compartment. 

Nose sections, keying much of the 
A-20’s adaptability to varied types of 
missions, are interchangeable, one with 
the other or from ship to ship. Chang- 
ing them is merely a “wrench and serew 
driver job” that can be done in the field 
by two men in six hours or less. In gen- 
eral appearance, there are two kinds o! 
noses, bombardier and attack, but actu- 
ally there are several different attac): 
types, each of which mounts a differen: 
combination of guns or night fighting 
detection devices, with the necessary va- 
riations in structure. 

Only six bolts secure the bombardie: 
nose to the fuselage, while ten are re- 
quired for the attack noses. Of these 
ten, eight are spaced around the perim- 
eter of the attach ring or station and 
two are located inside of the outer line of 
bolts. Trunnion fittings at the for- 
ward end of the nose and swing links 
toward the after end of the structure 
form supports for the four center fixed 
guns. The two side guns are supported 
directly on castings attached to the nose 
beams. 

In dimensions, all types of noses are 
identical at the point of junction with 
the fuselage, but the attack nose is 8 in. 
longer than the bombardier version. The 


Bomb bay doors and mechanism. Hydraulic cylinder in center opens and closes 
doors through toggle linkage. Indicator rod runs upward from right hand arm. 
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Bombardment nose frame before Plexiglas covering is attached. Note Bulkhead is heavily armored to protect pilot and instru- 
tube for .50-cal. gun at side with access door behind it. Bottom exit door ments from frontal attack. Top section of armor has not yet 
is provided for bombardier. been placed. Changeable noses join fuselage at this station. 


Emergency exits. Controls for fuel dump, bomb dump, and landing gear emergency release 
are at right of pilot’s seat. Bomb door control is at left of seat for emergency opening. Fire- 
man’s axe and extinguisher are behind seat. Heavy arrow shows means of exit. Rear gunners 
can leave by either top or bottom exits as shown. 
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latter is manufactured as a single unit, 
while the attack version is assembled 
“half shell” and then joined, much the 
same as is the main fuselage. 
Construction of the attack nose calls 
for building up with formed channel 
frames, .extruded 24ST longitudinals, 
and 24ST Alclad covering. Provisions 
are made for carrying the six separate 
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Fuselage tail stub showing framework and 
positions for attaching vertical and horizontal 
tail surfaces. 


.50-cal. ammunition boxes at the aft 
section of the nose. The four center 
guns are fed ammunition from the box 
over electric boost motors and through 
flexible ammunition chuting. The two 
side guns are fed directly from the box. 
Access to the guns and ammunition 
boxes is through hinged or removable 
doors and via the nose cap. 


The nose is built up of formed chan- 


nel sections with the forward third off: 


the structure of formed and extruded 
magnesium T sections. The latter third 
of the bombardier nose is covered with 
Plexiglas, which is retained with strips 
and flush screws. The interior arrange 
ment provides a bombardier seat uncer 
which are the ammunition boxes for ihe 
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Vertical tail surfaces. Detail at lower left shows method 
of attaching fin to fuselage stub. Tail cone bolts to rear face. 
Rudder and tab at right, with enlarged detail of hinge below. 









Horizontal Tail Surfaces 


Area (Including fuselage area)..100 sq. ft 
Area (Less fuselage area) re 81.7 
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ig maximum chord point........ % ft. 
295% M.A.C. 


Horizontal Stabilizer 
Area (including fuselage and elevator 








GMT Sok s ine'c 0 xe eee eee 60.8 sq. ft. 
LATCH. LIONS TUSCIREC). 53 eee 42.5 sq. ft. 
Normal setting +2 degrees (relative to 
long axis) 
Angular movement: .......... none wiht 
Elevators 
AV CARROT > it a eos te fereia 39.2 sq. ft. 


Angular movement.Up 30 deg., down 20 deg. 
Vertical Tail Surfaces 


Stabilizer 


ANSUIRE IBOVEMENE 2. s.cccccencveves 


Rudder Data 
ATOR cmos 2 0.bl¥ 6.0 66 oc desteetenss 35.1 sq. ft. 
= Angular movement ........ 22% deg. right 


22% deg. left 


side guns. There is an instrument pan- 
el, together with brackets, for various 
types of bomb sights, also a laminated 
plate glass panel for sighting. 


Although the idea of interchangeable Q As a Cera 





noses was part of the original design, wt 
the company does not claim, of course, Sb oe 
to have foreseen all of the different nose — | 
sections called for by combat experience gle 
in this war. Basically, there could be 
very little change in the structure of the 
several versions. The chief problem has 
been to find sufficient space for the 
steadily increasing size and amount of 
armament without altering the maximum 
dimensions of the section. 

For maximum all around vision, the 
pilot’s compartment is located forward 
of the wing and engine nacelles. From a 
normal position in the cock- 
pit, the pilot’s vision direct- 
ly forward over the center 
line of the fuselage exceeds 
8 deg. below the horizontal. ie 
Access is by means of a door in the top 
of the cockpit enclosure. This door, ex- 
tending from the windshield to the lead- 
ing edge of the wing, is hinged at the 
right side and opens upward. An assist 
‘acilitates entry. 

The wind screen is laminated plate 
giass and molded Plexiglas, the center 
panel being curved laminated plate and 
the side and top panels of molded Plexi- 
gias. Behind the laminated plate, and 
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Horizontal tail surfaces. Stabilizer tip is attached by 10/32 
screws and Elastic Stop nuts. Elevator hinge bolts are + 
dia, Elevator tab (right) is hinged on ¥% dia. clevis bolts 
with shear nuts. 
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Ban (ERED « o:k 5:5. 5.50 cbc Ghee 4.09 42.1 ft. 
Angular movement.Up 30 deg., down 20" sice. 







Differential motion .....cccccccccscccede eee L 
Distance from plane of symmetry to 
centroid of aileron area........ 260 ir. 








separately mounted in a hinged frame, 
is a bullet-proof plate glass that can 
be swung away from the windscreen for 
cleaning. 

Movable transparent side panels ex- 
tend from the windscreen to a point at 
the side of the pilot’s head. These 
panels are mounted in a fore and aft 
slide to permit opening the sides of the 
cockpit. The corner panels of the wind- 
sereen are in two sections, with the 
Rudder is fabric covered over Alclad frame and leading edge. Tab is operated at bottom upper section hinged and capable of 
by rod in recess shown. Lower recessed Alclad sides are secured by 6/32 rivet nuts. being folded and fastened inward to 

permit direct vision when desired. 

A standard adjustable pilot’s seat is 
provided and a wheel on a cast mag- 
nesium column gives control for the ailer- 
ons, while the column operates the ele- 
vators. The wheel also incorporates the 
switches for gun firing and bomb re- 
lease. Rudder pedals are provided with 
integral brake control. 

An instrument panel incorporating all 
of the necessary flight and engine opera- 
tion instruments is provided. On the 
right-hand side near the fuselage skin 
and just above the floor is the electrical 
panel for the bombing circuits affording 
all selections of such circuits. On the 

_ left side, directly opposite the bomb 

' selection panel, is the panel which car- 
ries the balance of the electrical switches 
for the operation of the airplane. The 
pilot has all the basie radio controls, and 
only interphone positions are provided 
for the balance of the crew. 

Insulation of the cockpit is flameproof 
cloth-covered “Sepack,”’ or “Resistohyde” 
covered kapok felt, to reduce noise. 

From the forward tip of the nose to 
the bulkhead front end of the bomb bay, 
the contour of the fuselage represenis 
faired lines. Beginning there and con- 
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Tail cone carries running lights and formation signal light. 
Light cable enters through face. Stubs at upper sides are elevator 
fairings. Rudder fairing is at top. Bolt holes for attaching to 
tail stub are seen on face. 
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Elevators are similar in construction to rudder. Tab (right) 
is operated by arm on lower side. Hinge brackets are bonded 
as shown. Note rigid bracing both by gussets and _ struts. 


~ 


Inner wing is built around a single Wagner spar and two shear webs. 
Spar is 38 percent of chord from L.E. Rear web is 65.9 percent from L.E. 
Front web is skeleton except across nacelle opening in front of oil tank. 
Wing is fastened to fuselage by two { in. bolts at spar, one } in. bolt at 
front and # in. bolt at rear web with } in. bolt at rear of wing. Flap hinge 
brackets are fastened directly to rear shear web. Outer flap bearing of out- 


board flap is in outer wing. Fuel tanks take up entire front of wing except: 
for nacelle opening. 
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Engine mounts are attached at top to front shear web 
and at bottom to landing gear support. (1) indicates bolts 
(two) inboard and outboard, (2) fire wall, (3) bushing, 
(4) pad, (5) front shear web, (6) trunnion, (7) engine 
mount, of welded tubing, (8) landing gear support, (9) bolt 
securing engine mount to landing gear support. 
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tinuing to the bulkhead front end of tle 
rear gunner’s compartment and aft end 
of the bomb bay, a constant section s 
maintained. In this section, which rep- 
resents approximately 60 percent of tlie 
fuselage length, is the 14 ft. by 33 in. 
bomb bay, considered unusually large 
for a plane of this type. 

It is this constant section, plus those 
containing the rear gunner’s and pilot's 
compartments, which are assembled in 
two longitudinal half-sections, joined 
only after the major portion of assembly 
and installation work is finished. 

The rear gunner’s compartment is lo- 
cated aft of the trailing edge of the 
wing, immediately behind the aft bomb 
bay. Entrance is by a door in the bot- 
tom of the fuselage. The top section 
of the gunner’s compartment is made up 
of two Plexiglas parts, one fixed and one 
movable enclosure which slides forward 


rr. 
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Drawings, opposite page, show wing con- 
struction detail. Top: Inner wing main spar, 
situated 38 percent of chord from leading 
edge. Center: Rear shear web to which flaps 
are bracketed. It is placed 65.9 percent from 
Lower Attachment leading edge. Bottom: Front shear web 
which passes between engine mount and oil 
tank. Engine mount is bolted to top edge. 
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Inner wing and nacelle is con- 
structed separately and then joined 
to fuselage, after completion. 
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Rear Shear Web. 
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Front Shear Web. 
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WysssUels ts 
keke. Fluid return lines lead back to reservoir b. 


board. The cowl flaps open and close by action of ey 


to tne systeri,. 


ana tnence to 
bomb doors, 


selector valves for various systems—landing gear, 
By-pass operates when pres- 


leakage. Fluid passes to pressure accumulator Cc, 
brakes, wing flaps and cowl flaps. 
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under the fixed section to allow access 
to the upper .50 cal. flexible gun. The 


upper ‘gun is stowed in a tunnel imme- 
diately aft of the movable enclosure and 
is aceessible through two doors on top 
o* the fuselage operated from the gun- 


ner’s compartment. The cockpit en- 
closure can also be used as an exit 
either in the air or in the. event. of 
lending on the bottom of the fuselage, 
with wheels retracted. The door and 
siding enclosure are operable from 
either side. 

Arrangement of the rear gunner’s com- 
partment allows freedom of movement of 
both gunners. A seat supported on a 
pedestal type structure is provided for 
tlhe upper gunner, whereas the rear gun- 
ner’s seat is‘ made of a cushion located 
just forward of the access door on the 
floor. Safety belts are, of course, 
provided. 

The fuselage is fared upward from 
the bottom line of the constant section 
to the aft extremity to provide good aero- 
dynamie design, to raise the empennage 
control surfaces above wing turbulence 


and’ slipstream, and to provide clearance 


for the tail section during landings with - 


the tail down 

Of conventional design, the fuselage 
tail cone is constructed as a single unit. 
Frames are formed 24SOal or 248Tal 
aluminum alloy with extruded 24ST 
longitudinals to tie them together. . Coy- 
ering is of 24STal sheet. The cone 
attaches to the main fuselage structure, 
just aft of the rear gunner’s compart- 
ment, by means of six internal wreneh- 
ing bolts. 

The wing, of full cantilever sini 
alloy construction, has a single spar and’ 
two shear webs. 


tip, selected because of ifs very stable 
center of pressure and high L/D. 

It is built up in’ six major sections: 
Left and right inner panels, extending 
from the fuselage junction to approxi- 
mately 60 in. beyond the center-line of 
the nacelles; left and right outboard 
panels, similar in construction to the 
inner ones and extending to a point ap- 


proximately 30 in. inboard of the tip; . 


It is the NACA 23018: 
section tapered to NACA 23010 at the 


in’ 
_covering. 


and the left and right wing tip assem- 
blies which complete the wing. 

Inboard wing panels ate connected to 
the fuselage structure by aluminum alloy 
fittings and close fitting steel bolts in 
shear. The outboard and inboard panels 
are joined by tension bolts at the center 
spar and by shear bolts at the forward 
and aft shear webs. The wing tips are 
attached to the outboard panels by 
means of flush screws and anchor nuts. 

The single Wagner spar carries all 
bending loads. Wagner type ribs and 
arch -channel formers, spaced a maxi- 
um of 15 in. apart, are attached to the 
Spar and extend to the leading and 
trailing edges. ‘Span-wise stiffeners are 
attached to’ the ribs and formers, which 
support thé skin. All exposed wing sur- 
faces are flush riveted to provide smooth 
contours*and.make the plane as aero- 
dynamically clean as possible. 

Ailerons have a main spar and rear 
shear web with ribs spaced at approxi- 
mately 12-in. intervals throughout the 
span. Sheet 24ST Alclad is used for 
While the aileron tabs are 





Hydraulic accumulator (upper left) and reservoir (upper 
View looking forward to front bulkhead of bomb bay. 


right). 


AVIATION, January, 1944 




























Front landing wheel. At a, nose wheel door, b adjustable yoke, c 
shock strut, d cross beam, e spring burgee, f side brace strut. 


part of the aileron proper, they may be 
operated with or independently of the 
aileron to control the airplane’s balance 
in flight. The aileron is mounted on 
three hinged brackets at the rear shear 
web of the outer wing, so arranged that 
removal and assembly may be performed 
without removing the wing from the air- 
plane. Ailerons are statically and dy- 
naipically balanced by means of lead 
wei@hts in the leading edge and trim 
tabs ,are adjusted’ from the pilot’s 
cockpit. 

Horizontal stabilizer of the craft is 
of two-piece, all ;métal, full cantilever 
design permitting-interchangeability, left 
with right, sim mplitying both supply and 
manufacture. attaches to the fuselage 
with tension bolts; and is given 10 deg. 
dihedraF to elevate the tips above the 
wake of the paige eee 

Elevators ar aluminum alloy 
frames covered : with doped fabric held 
in place -with flush * ‘attachments. The 
framework consists of a. deep. builtwp ~ 
spar near the leading edge and channel 


140 


desi 


ribs connecting the spar to a metal 
trailing edge. The nose section of the 
elevator is covered with light 24ST 
Alclad to form the leading edge and 
torque cell attached to the torque tube. 

Approximately 25 percent of the ele- 
vator area is located forward of the 
hinge line -for aerodynamic balance. 
Elevators are dynamically and statically 


balanced by the addition of lead weights. 


in the leading edge, left and right being 
interchangeable. Trim tabs have ap- 
proximately 5 percent of the elevator 
area and are adjustable from the pilot’s 
cockpit. 

Vertical stabilizer is of full cantilever 
gn.and is attached to. the fuselage by 
means of tension bolts. 

Like the elevator, the rudder is a 


. riveted aluminum alloy frame, fabric 
covered, with approximately 22 percent 


of its area forward of the hinge line. 
It, téo, is balanced .by, means of lead 
weights in the leading edge. Trim tabs 
‘have 5,pertent of rudder area and are 
adjustable in flight from pilot’s cockpit. 


The single type of vertical fin and 
rudder was chosen because it was be- 
lieved to be less subject to flutter in 
case of combat damage, also because 
of its greater simplicity of manufacture 
and its better drag coefficient. 

Sealed ball bearing hinges are used 
for all control surfaces. Carbon steel 
flexible cables with swaged fittings and 
ball bearing pulleys connect them to tlie 
control wheel and pedals in the pilo:’s 
cockpit, the only point of control in 
the airplane. 

Lift and drag increase ‘s achieved »y 
means of conventional flaps, synchro- 
nized through constant flow valves in tie 
hydraulic control system that permit a 
constant and even flow to each operating 
cylinder. The flaps shorten the takeoff 
run approximately one-fourth and in- 
erease the angle of glide about the same 
amount, decreasing landing speed ap- 
proximately 20 percent. They have an 
average chord of 22 in. and a length of 
109 in. each and may be depressed a 
maximum of 45 deg. For takeoff uncer 
severe conditions, flaps are set at an 
angle of 224 deg. 

Nacelles are of semi-monocoque all- 
metal construction with channel type 
frames and extruded longitudinal stiffen- 
ers. A stainless steel firewall is pro- 
vided between the engine and the nacelle 
structure. Inner wings and nacelles are 
constructed separately and then are 
joined in the first stations of the inner 
wing assembly line. 

Engine mounts are of welded chrome 
molybdenum steel tubing, bolted to sup- 
port fittings at the front shear web of 
the wing and to a combination engine 
mount and landing gear support frame 
near the lower surface of the nacelle. 
Vibration isolators are installed between 
the engine-and the engine mount. Engine 
cowling, made of formed sheet, extends 
to a point immediately aft of the rear 
row of cylinders. Hydraulically oper- 
ated cowl flaps control the flow of air. 
Accessory cowling is attached to the 
firewall and the diaphragm by quickly 
detachable fasteners. 

The A-20 was one of the first U. § 
military planes to be equipped with 4 
tricycle landing gear. U. S. Arny 
authorities had foreseen the need for 3 
gear that would make possible opera 
tions from unpaved and otherwise har 
ardous airfields close to the fighting 
fronts, hence it was. stipulated ‘that the 
attack bomber desired should. “be » 
equipped. 

Completely retractable and hydraulic 
ally operated, the landing gear hes 3 
main wheel tread width of 20314 in, 
a wheel base of 165 in., and type I 
smooth contour wheels equipped with 
disk type hydraulic brakes. Main whedl 
and tire size is 44 in. and nose wheel 
and tire is 26 in. Each main whed 
is mounted on a single, braced, cleo- 
pneumatic strut, and the nose whe:l is 
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Rear landing wheel. At a, support shaft, 
b door control rod, c brace, d actuating 
cylinder, e bungee ring, f nacelle door, 
g shock strut, A hydraulic brake hose, 
i emergency air brake hose, j wheel and 
brake. 


mounted on a single cantilever oleo- 
preumatic strut. For normal operation 
the nose wheel is limited to a movement 
of 30 deg. each side of center by a 
hydraulie snubber, but a mechanism is 
provided to allow full 360 deg. caster 
fo: ground handling. 

Main wheels retract up and aft into 
the nacelles, while the nose wheel re- 
traets up and aft into the fuselage, and 
all are completely enclosed when re- 
treeted. Retraction and extension of all 
three wheels is simultaneous and actu- 
ated by the same control system. Brakes 
are pressure operated and individually 
controlled by pedals integral with the 
rudder pedals in the pilot’s cockpit. A 
parking brake, operated from the cock- 
pit, is also provided. Positive hydraulic- 
ally operated mechanical locks hold the 
gear in the extended position. Positive 
extension of the landing gear in case of 
failure of the hydraulic system is aecom- 
plished by a bungee system and an 
emergency pull handle to disengage the 
gear lock-up mechanism. 

A. position indicator, red and green 


warning lights, and warning horn indi- 
cate the landing gear position at all 
times, 


Landing gear mechanical release, 
permitting wheels to drop into extended 
position. Bungee provides positive im- 


pulse to start gear moving. 
a : 
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Hydraulic system of the A-20 is tha 
“medium pressure” type, consisting of 
two engine-driven pumps (either of 
which can furnish the required pressure, 
one serving as a “stand by’’), a hydraulic 
fluid reservoir, and a pressure accumv- 
lator. A hand pump furnishes pressure 
for ground operation, when the engines 
are not being run, and for emergency 
pressure in the air or in landing. The 





Instrument Installation 


Flight Instruments 

Airspeed Indicator — Altimeter — Clock— 
Turn and. Bank Indicator—Suction Gauge-- 
Compass—Flight Indicator—Turn Indica- 
tor—Outside Air Thermometer—Rate of 
Climb Indicator. 


Engine Instruments 

Tachometers, 2—Oil Temperature Indica- 
tors, 2—Manifold Pressure Gauges, 2—En- 
gine Temperature Indicators, 2—Oil Pres- 
sure Gauges, 2—Fuel Pressure Gauges, 2-- 
Carburetor Mixture Temperature Indica- 
tors, 2—Fuel Quantity Indicator. 


Miscellaneous Instruments 
Hydraulic Pressure Gauge—lIndicator Unit 
for Landing Wheels and Wing Flaps. 


Navigation Instruments 

Mark 11 Drift Recorder (rear cockpit, 
stowed)—Mark 11 Astro Compass (rear 
cockpit, - stowed). ‘ 


Radio Units 
one SORES commento 
} ne, SCR-5 entification Set 
Heavy folding back armor for pilot. Noth- One BELGE Saterohons aretem 
ing short of 40 mm. shell can penetrate this. One, MN-26 Radio Compass 


VO tag" 


* @ 


sie RET 
es 


Interior of pilot's cockpit. Hydraulic controls are on bulkhead behind seat. Firing button for nose 
guns on wheel, gun switches at upper right. Note zippers-on flexible boot round base of column. 
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a “dropaway” belly tank to increase range still farther. 


b,b.. Total capacity 540 gal. Bomb bay tan 
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Engine oil systems are separate; hopper type, to free oil from air 
and dilution vapors. (1) Filler cap overflow, (2) tank top vent, 
(3) filler cap, (4) hopper, (5) supply tank, (6) vent, (7) divided 
channel standpipe, (8) sump adapter, (9) oil separator, (10) line 
to atmosphere, (11) vacuum pump, (12) suction relief valve, (13) 
flapper valve, (14) turn and bank relief valve, (15) suction gage, 
(16) oil pressure gage, (17) oil temperature gage, (18) prop 
feathering governor, (19) gyro-compass, (20) turn and bank indi- 











cator, (21) artificial horizon, (22) master relief valve, (23) filler 
cap overflow, (24) prop feathering electric pump, (25) “Y” drain, 
(26) oil temperature bulb, (27) oil dilution solenoid valve, (28) 


’ line from carburetor, (29) oil pressure line, (30) overflow to engine 


sump, (31) viscosity valve regulating screw, (32) viscosity valve, 
(33) shutter, (34) oil cooler, (35) sump plug, (36) cooling tubes, | 
(37) pressure regulating screw, (38) engine oil pump, (39) 
scavenger line to engine pump. 


a “dropaway” belly tank to increase range still farther. 
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hydraulic systems operate the landing 
gear, wing flaps, cowl flaps, bomb bay 
doors, and the main landing gear brakes. 
Each engine is provided with a sepa- 
rate lubrication system. Oil tanks have 
a net capacity of 23 U. S. gal. plus a 
3 gal. air space, and they are of self- 
sealing material designated as U. S&S. 
Rubber Co. material No. 143. A partial 
circulation hopper is in each tank. Oil 
coolers with automatic self-closing shut- 
ters are also provided in each nacelle, 
where the oil tanks are also located, in 
the upper portion along the center line 
of each engine. Each lubrication system 
has electrically controlled oil dilution, 
and oil tanks incorporate provisions for 
the installation of an electrically oper- 
ated immersion type heater, supplied 
with current from an external source. 
Fuel is carried in two pairs of wing 
tunks and two removable fuselage tanks. 
Wing tanks are equipped with detach- 
able sump plates and finger screens 
which are removable without disconnect- 
ing the fuel lines. The main fuel sup- 
ply is drawn from the wing tanks 
through finger screens at each end of 
tue main tanks and interconnected by 
means of a selective sump valve for each 
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Horsepower Ratings 


Wright GR-2600 with 16:9 gear ratio 
and PD-12K1 carburetor. 
Military ratings: 
,600 at 2,400 r.p.m. to 1,000 ft. 
1,400 at 2,400 r.p.m. at 10,000 ft. 
Normal ratings: 
1,350 at 2,300 r.p.m. at sea_ level 
1,350 at 2,300 r.p.m. at 5,000 ft. 
1,275 at 2,300 r.p.m. at 11,500 ft. 


er Data 


Hub manufacturer ....Hamilton Opatere 
Hub model no. 23E50 
Blade manufacturer .. Hamilton Perr rey 
Blade design no 53A-21 
Type Hydromatic Full Feathering 
n. 
Number of blades 3 
Minimum pitch limits: Constant speed 
Maximum pitch limit: Full feathering 
Minimum clearances: 
In plane of each propeller disk: 
To ground, level landing 
To fuselage 
Normal to plane of each propeller diene 
To cowling at maximum pitch. % in. 
To leading edge of wing i 


tank. Wing tanks are individually 
vented, and overflow is discharged at the 
aft end of each nacelle. Each inboard 
tank is provided with an emergency 
dump valve. 

The fuselage fuel tank consists of two 
separate containers installed above the 
bomb bay and interconnected by lines 
which equalize the level of fuel in them. 
An electrically driven booster pump, 


controlled from the pilot’s cockpit, and a 
pump adapter with a flange to provide 
a sump, complete the installation. Vents 
are interconnected and discharge at the 
high point of the airplane in normal 
flight or at rest on the ground. 

Each power plant is normally sup- 
plied by its own independent fuel sys- 
tem, but these may be interconnected by 
the pilot on either the suction or pres- 
sure side of the engine fuel pumps, so 
that each engine can be supplied from 
any wing tank, or both engines can be 
supplied by one fuel pump. The fuse- 
lage fuel tank is connected into the left- 
hand tank selector valve, so that fuel 
from the fuselage tank may be supplied 
to either or both engines. 

The engine driven fuel pumps are 
mounted directly on the engines, and fuel - 
is supplied from the suction side of the 
pump through the selector valves and 
strainers. Hand fuel pumps and eross- 
feed valves are located in the fuselage, 
with fuel valves operated by cable and 
rod controls and the hand pumps by rod 
controls. Gages are of the electric re- 
mote indicating type and are located 
on the instrument panel. The transmit- 
ter unit is installed in the tank. 


























Radie and communications. (1) azimuth 
contro] unit, (2) switch box, (3) radio com- 
pass control, (4) transmitter control box, (5) 
receiver control box, (6) switch box, (7) 
jack box, (8) radio interphone ‘filter, (9) 
antenna connection, (10) transmitter, (11) 
receiver, (12) modulator unit,.:(13) turret 
swivel joint, (14) amplifier, (15) main radio 
junction -box, (16) radio compass receiver, 
(17) identification radio, (18) lower gunner 
interphone box, (20) jack box, (21) turret 
interphone terminal strip, (22) control box, 
(23) dynamotor, (24) loop, (25) antenna 
insulator and lead-in, (26) mast, (27) an- 
tenna relay, (28) switch box. 


































































Armor and armament have, of course, 
changed considerably since the first A-20 
Side view shows relation of engine nacelle to was designed, and they will probably 
cockpit and nose section indicating excellent vision. continue to change throughout the period 
of the war, and possibly afterward. But 
despite the ever increasing weight and 
amount of both armor and armament, 
this constant change has not required a 
major basic alteration in the airplane. 
Naturally, the switch from .30 to .50 eal. 
machine guns and to 20 mm. cannon, on 
some models, has required variations in 
the structures of the nose sections, and 
a minor change in the fuselage just aft 
of the bulkhead where the rose attaches, 
for a distance of approximately 30 in. 
aft, because of the greater weight of the 
nose. However, no changes were re- 
quired in the main fuselage or’ wing 
structures. 

The ‘A-20 was designed to carry unusu- 
ally heavy loads for the size of its wings 
and power, and it was built to take off 
from short fields. -This basic design 
decision has made possible operations in 
which it is not uncommon for A-20’s to 
take off from short, advanced bases with 
as much as 50 percent overload. 
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Fig. 1. One of many cartoons of Golightly’s 
idea for a steam-jet craft (about 1855). This 
saddled sky-horse was sometimes shown with 











JET PROPULSION 


From Fancey to Fact | 


Part I 


By WILLY LEY, Formerly Vice-President, German Rocket Society 


Those now working to achieve practical reaction-principle flight 
owe much to the painstaking trail blazing of yesterday's rocket 
experimenters. . . . First installment of a revealing two-part 
series by a participant in the pioneering. 












































































































































wings and tail. 


LITTLE OVER 100 yr. Go, a British 
engineering journal published an 
article violently attacking certain new 
plans concerning railways and locomo- 


tives. It concluded with the sentence: 
“Tt would be difficult to conceive of any- 
thing more silly and ridiculous than the 
idea of building locomotives of twice the 
average speed of a mail coach. One 
may just as well expect the inhabitants 
of Woolwich to give their consent to a 
ride on a Congreve war rocket than to 
entrust their lives to such an engine.” 

The immediate result of this attack 
was that Stephenson named his next 
locomotive the Rocket. But the joke on 
the article writer had only just begun, 
since soon afterward inventors seriously 
began to consider Congreve war rockets 
—minus the incendiary or explosive 
head—as a possible means of transpor- 
tation. 

A considerable number of projects 
concerning rocket airplanes and rocket 
airships were advanced during the latter 
half of the Nineteenth Century. But 
while these projects are both interesting 
and amusing, they can all be disregarded 
in a modern discussion of the applica- 


"Se, tion of the rocket principle for aviation 
-20 since the originators did not really have 
bly a free choice. 
iod They did not think of rockets as a 
ut means of propulsion for their various 
ind “flying machines” because of any special 
nt, merit of this method. Their choice was 
la simply dictated by necessity, for they 
ne. did not have any other prime mover at 
cal. their disposal save clockwork, which was 
on immediate!y discarded as tco weak, and 
2 the steam engine, which was too heavy. 
and Several of these men were, however, 
aft intrigued by steam, although not in the 
es, os form of an engine. A British patent for 
in. 2 ft an airplane propelled by steam reaction 
the ae : was granted to one Charles Golightly 
rTe- as — 2 in 1849. Unfortunately, we do not know 
Ing ee who Charles Golightly was, nor do we 
know anything about his plans, except 
isu- for a contemporary cartoon which has 
ngs become quite famous (Fig. 1.). 
off It seems that Golightly wanted to 
ign : build something similar in outline to a 
$m modern monoplane, with a boiler in the 
fos “ fuselage, producing steam which was 
vi 





ig. 2. Geschwend’s wagon-like project was to be propelled by steam jets drawing in an 
dd:tional volume of air to augment volume projected rearward. It was designed with multi- 
bular boiler and four-wheel landing gear, and speed was to have been regulated by T-shaped 
affle at outlet of large jet. Angle of planes would have been changed by rocking them. 
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supposed to move the whole by direct 

reaction of a rearward pointing jet. 
As regards the question of probable 

speed, Golightly seems to have made 
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rather big claims, for the original cap- 
tion of the cartoon speaks about a 
“Steam Horse on Which One May Ride 
from Paris to St. Petersburg in One 
Hour.” Golightly’s claims must have 
been high, but they were “theoretically” 
justified —the standard of theoretical 
physics in 1849 permitting the conclu- 
sion that the speed of such an apparatus 
would have to be high. 

Golightly found a somewhat belated 
successor in the Russian engineer Fyodor 
Geschwend of Kiev who, in the ’80’s, 
published two small pamphlets advocat- 
ing propulsion by steam reaction. The 
first of these two pamphlets dealt with 
a steam reaction railway; the second, 
which is of interest here, was printed 
in 1887 and entitled General Design of a 
Steam Airship. This was to be a four- 
wheeled car suspended from two ellip- 
soid wings, mounted one above the other 
in the manner of biplanes (Fig. 2.). Its 
steam jet unit was to be mounted be- 
tween the wings and equipped with 
venturi nozzles. Weight of the proposed 
machine was estimated at some 2,900 Ib., 
the speed range from 80 to 150 mph. 

Another Russian engineer, Alexander 
Gorokhov, may be credited with the first 
—and necessarily crude—modern design 
of a rocket airplane. It was published 
just before World War I in the Russian 
aviation journal Vosdushni Put (“Air- 
way”) and is one of the first projects 
where the choice of rocket propulsion is 
really a choice, since the airplane had 
by then been invented. 

Gorokhov’s project (Fig. 3) was a 
torpedo-shaped vehicle with very small 
wings—large stabilizing fins rather than 
wings. Consequently, Gorokhov advo- 
cated a high speed, mentioning the then 
striking figure of 220 mph. As far as 
general design goes, Gorokhov’s project 
was worked out in considerable detail. 
The interior of the torpedo-shaped fuse- 
lage was to contain seats for pilot and 
passengers, as well as the fuel tanks, 
while the six exhaust nozzles, three on 
each side, were to be outside the cabin. 

Gasoline and alcohol were mentioned 
as probable fuels and much of the pro- 
pulsive mechanism was frankly based on 
suggestions made a few years earlier by 
the Frenchman René Lorin. Gorokhov 
knew well that the main difficulties would 
be the takeoff and landing of his craft, 
and it seems that he spent many weeks 
thinking desperately about these points. 
At any rate, the solutions which he 
finally advocated do look desperate. The 
takeoff of the machine was to be accom- 
plished much in the manner of the 
take-off of a ski jumper, with a detach- 
able wheeled carriage substituting for 
the skis. The landing was to take place 
in a large heap of the finest beach sand 
available. One wonders why Gorokhov, 
having thought of beach sand, did not 
then think of the sea as an even softer 
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Fig. 4. German Rocket Society (now de- 
funct) built an experimental rocket of type 
diagrammed here. It used alcohol and liquid 
oxygen, and combustion chamber was jack- 


eted by fuel to keep it cool. There were no 


moving parts. 


medium on which to land his machine. 

Those suggestions by René Lorin upon 
which, to a large extent, Gorokhov’s 
propulsive mechanism was based had 
been published in the French aviation 
magazine VAérophile in a series of 
loosely connected articles, beginning in 
1908. As regards the aerodynamic fea- 
tures, Lorin was only groping, as might 
be expected at that early time. 

But he did have a definite idea of 
what he would use as a rocket motor. It 
was a modified six-cylinder in-line engine 
to be inserted in the wing. The modifi- 
cations consisted mainly of the substitu- 
tion of direct exhaust nozzles for the 


pistons, connecting rods, and drive. 
shafts. Lorin wanted to place equal 
numbers of such engines in each wing 
in such way that the craft would be pro- 
pelled by a continuous series of exhaust 
blasts. The Lorin scheme must heve 
looked rather advantageous at that tire. 

There were no drive shafts and 10 
need for gears or propellers. Many other 
things looked simplified and, all told, a 
great saving if weight was_ indicatzd. 
But these minor advantages to the en- 
trary, it was unfortunate (for Loria) 


that the single major advantage involved 


was represented in the already well- 
established engine-propeller combiya- 
tion. 

The fact that spoke against this reac. 
tion motor and this form of application 
of the rocket principle to airplanes was 
that the engine-propeller combination 
also utilizes the rocket principle—and 
in a manner which, for this particu’ar 
purpose, is far superior to the “straight” 
rocket. 

The stream of moving air produced by 
the propeller can be compared directly 
to the exhaust of a rocket, even though 
it is produced in a different manner. The 
important differences are of a purely 
quantitative nature which, however, are 
decisive as far as efficiency is concerned. 
A jet from a rocket motor has a very 
high velocity—around 2,000 m. (7,900 
ft.) per second—but its mass is small, 























Fig. 3. Gorokhov design relied upon jets ejected rearward at sides near center. Pilot was to 
use reflecting mirrors (shown at 1, 2, 3 and 4) for forward vision. Wings were rudimentary 
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Fig. 5. Storch glider model flown by Rhon-Rossitten Gesell- 
schaft. This 8-ft.-span craft was propelled with a solid rocket. 
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Fig. 6. Diagram of “brander” (solid powder rocket without a bore) used in 
Rhon-Rossitten experiments. Diameter is about 4% in., length about 32 in. 


on the order of a few pounds per second. 
The “jet”? produced by a propeller has 
a comparatively low velocity, roughly 
some 20 percent of that of the rocket 
jet or less. But its mass is large, up 
to 1,000 lb. per second, in some cases 
even more. 

While improvement of the one or the 
other sort of motor changes the actual 
figures involved, the tendency remains 
always the same. The better rocket 
motor will produce an even higher ex- 


2 RE RE 


haust velocity without a noticeable in- 
crease in mass, while the better engine- 
propeller combination will produce an 
even more massive propeller “jet” with 
a comparatively small increase in speed. 

But the efficiency of a jet of given 
mass depends almost exclusively on the 
speed of the craft propelled by it, so it 
becomes evident why the engine-pro- 
peller combination is far superior to the 
rocket jet for use in airplanes—unless 
the latter attain flying speeds far higher 


Fig. 7. Type J-33 Junkers seaplane which made first successful rocket-aided flights. This was 
same model—except for floats—as Bremen in which Koehl, Fitzmaurice, and von Huenefeld 
made first westward crossing of the Atlantic in 1928. 
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than those which are now customary. 

Main advantage of the engine-pro- 
peller combination is that the mass com- 
posing the jet is simply taken from the 
surrounding atmosphere so that it does 
not have to be carried along. Another 
important advantage is the possibility 
of adjusting velocity and mass of the 
“jet” within rather wide limits. 

In a rocket motor, the mass which 
composes the jet has to be carried along, 
since it consists simply of the combus- 
tion products of a fuel like gasoline or 
aleohol with an oxygen carrier, usually 
pure oxygen in the liquefied form. And 
while the mass of a rocket jet can be 
readily varied by feeding more or less 
fuel and oxygen into the rocket motor, 
the exhaustvelocity cannot be varied 
as easily.. Reducing the amount of fuel 
fed into the combustion chamber of a 
rocket motor has surprisingly little influ- 
ence on the exhaust velocity, which has a 
tenacious inclination to remain the same 
for a given motor and a given fuel. 

On the other hand, the rocket motor 
has the fascinating feature of utmost 
simplicity. It literally does not have 
any moving parts at all, consisting sim- 
ply of a fuel and an oxygen line leading 
from the pressure tanks into a combus- 
tion chamber fitted with an exhaust 
nozzle. Since the combustion, while 
rapid and almost explosive in nature, is 
continuous, there is not even a need for a 
sparkplug. The mixture is ignited only 
once (through the exhaust nozzle) for © 
each run, and this ignition may be aec- 
complished in quite a number of simple 
ways (Fig. 4.) 

It is not surprising, therefore, that the 
utilization of so simple a device as a 
rocket motor has intrigued engineers as 
well as laymen and has elicited quite a 
number of projects. Of these projects, 
only that of Dr. Eugen Sanger deserves 
serious consideration and discussion, 
since it is the only one which is based 
on a thorough investigation. 

But before discussing Dr. Singer’s 
work, a number of experiments made in 
Germany during the years 1928 and 1929 
should be mentioned. In these tests, 
large powder rockets were used, manu- 
factured by the pyrotechnic firm of 
Friedrich Wilhelm Sander at Weser- 
miinde, originally for Fritz von Opel’s 
rocket automobiles and rocket railroad 
ears which, of course, have to be re- 
garded merely as a means of attracting 
publicity. The experiments were carried 
out by the Rhon-Rossitten Gesellschaft, 
a then flourishing German glider society 
which received its name from the geo- 
graphical locations of its two main 
camps. 

The society furnished several glider 
models (Fig. 5) and a full. sized glider 
of the then novel “duck” type with 
which the first recorded rocket flight 

(Turn to page 309) 
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Fig. 1. Continuous pouring of airplane engine magnesium castings at Chevrolet’s gray-iron casting 
foundry, converted from automotive to aviation use. Note that ladle moves along with flasks and 
has a pyrometer stuck in it so that pouring temperature can. be held within range of 25 deg. 


Continuous Pouring 
Of Magnesium Engine Castings 


By CHESTER S. RICKER, 
Field Editor, “ Aviation" 


There were problems aplenty when Chevrolet converted its iron 
foundry to make magnesium engine castings. But step by step the 
plantmen spiked the old taboo against pouring these pieces on mov- 


ing conveyors. Here's how— 





(RODUCTION METHODS that gave Chev- 
Proiets gray-iron foundry top rank 
in the production of intricate cast iron 
automotive eastings have been applied, 
so far as possible, in making magne- 
sium airplane engine castings. A large 
part of the gray-iron foundry has been 
converted to this comparatively new 
operation, supplying magnesium parts 
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for Chevrolet-built Pratt & Whitney 
aircraft engines for bomber and cargo 
planes. 

According to Chevrolet foundrymen, 
the new methods have broken the old 
taboo that magnesitim castings could not 
be poured on .a moving conveyor. Care- 
ful tests havé shown no difference be- 
tween castings poured in stationary 


flasks and those made in moving ones. 
As a result, the foundrymen have been 
able to use their system of continuous 
pouring and attain scheduled produc- 
tion of magnesium castings despite the 
manpower shortage. 

Women have helped greatly in keep- 
ing up the production schedule. They 
are employed in making cores and cleen- 
ing castings. The light weight of meg- 
nesium makes it possible for women to 
handle all castings of the size used in 
airplane engines. 

Magnesium castings have introduced 
many new foundry problems. The ma‘e- 
rial pours: at a comparatively low te:n- 
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Fig. 2... Metal! 


pattern, showing ‘all loose pieces and iron chills 


which are required to*mold “drag” for one engine casting. For most 
castings, three interchangeable sets of loosé pieces are required for 


each: pattern. 


loose pieces are being removed from two molds previously made. 


perature. Because of its silvery appear- 
apee the temperature cannot be judged 
by ritS color. It ig highly combustible, 
not only*'avhen: niwlté 
being machined. It’ haw ewe éarefully 
heat treated after casting and also pro- 
tected from oxidation by being chro- 
mated. Because of its low specific 
gravity, loose sand will not float on it 
as it does on iron or steel. As a result 
unusual care must be used in making 


molds lest loose sand be included in the 


castings. 

Because of the low pouring tempera- 
ture of magnesium, a new technique 
has been developed in core making. 
Cores must be made soft enough to 
break. up naturally, since the bond is 
not’ burned out as it is when easting 
iron. 

The molds are made from green sand 
and are uncoated. Fine bank sand is 
used to give the necessary smoothness 
since the mold cannot be coated with 
graphite or other facing materials as 
is customary in the casting of other 
netals. To prevent oxidation and the 
burning of the molten magnesium in 
the mold, the molding sand has to be 
impregnated with sulphur and borax. 
These so-called inhibitors are sprayed 
on both molds and cores to prevent 
chemical reaction with the ingredients 
of the molding sand. 

All heats are poured from small pots 
which hold 250 Ib. of magnesium. This 
is necessary because of the narrow tem- 
perature range during which the metal 
can be poured. Pouring temperature 
is predetermined for each type of east- 
ing, and each mold is poured within the 
narrow range of 25 deg. F. There is 
one compensation, however. Any metal 
unpoured can. be. remelted along with 
al! the sprues and other scrap, for. the 
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Thus one mold can be rammed over pattern while 


n but, also when 


Fig. 3. 


quality of the metal does not. deteriorate 
with repeated melting: 

Due to the high shrinkage of magne- 
sium, variable sections are, difficult to 
cast. and hence cast -iroti* chills are 
a very necessary adjunct of every mold. 


ALL PHOTOS BY CHEVROLET DIV., GENERAL MOTORS 


Same pattern as shown in Fig. 2 after it has been assembled 
and is ready to be covered with sand. in a flask. 


The chills must be ight enough to stay 
in the sand in an inverted position and 
yet heavy enough to chill the hot metal 
properly. On.aceount of»ifs lightness, 
magnesium requires unusually large 
risers to feed all the intricate sections 


% 
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Fig. 4. After mold has been finished, drag is turned over on this machine and pattern 
lifted out of sand. Observe how loose: pieces stay in sand :of mold. -’ - 


oe 
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Fig. 5. Molder removing loose pattern pieces from finished mold. tern pieces removed. Molder is “slicking up” a slight break jth sand, 
Note how smooth sand in all these molds remains after pattern is Loose sand is removed with a vacuum tube instead of air pressure s0 
withdrawn. Fig. 6. (right) : Same mold as Fig. 5 but with loose pat- as not to disturb surface finish of sand. 


of the castings and to maintain the 
proper grain structure. Risers may 
weigh from two to four times the fin- 
ished weight of the casting, but after 
careful cleaning they can be remelied 
with new metal and used over again. 

All castings are made from 21-lb. 
“H” alloy magnesium ingots produced 
by the Dow Chemical Co. Castings 
made for the Chevrolet-built Pratt & 
Whitney engine include the blower 
housing, the impeller, the diffuser insert, 
different rear intermediate crankeases, 
and two rear crankease sections. One 
of these is depicted here in the various 
stages of production. 

Only metal patterns are used, and 
after the sand is rammed into the mold, 
patterns are withdrawn by mechanical 
means to prevent disturbing the sand 
and shifting the loose pieces. As many 
as 35 loose pieces are required for some 


Fig. 7. Baked sand cores have to be 
set with unusual accuracy, since there 
is no leeway allowed in making air- 
plane engine magnesium castings. 
Note metal frame used to guide and 
locate core which this molder is in- 
serting. After it is in place he will 
take a wire with a ¥y-in. ball on the 
end and check all around core to make 
sure spaces which control metal thick- 
ness are correct. 
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stings. To eliminate delays, as many 
las three complete sets of loose pieces 
gre used with each pattern. 

' Completed molds are placed on a 
foller conveyor where the loose pattern 
ipieces are removed and the cores set in 
place. After the cores are placed in 
m mold, they are checked with tem- 
jlates to insure proper location. When 
ithe drag, or bottom: part of the mold, 
is ‘inished it is covered with a sheet 
me‘al cover to protect it from dust and 
loose sand. The drag mold is then 
transferred to the power conveyor and 
mcved to the point where the “cope”, 
or top half, replaces the metal cover. 
The complete mold then moves on to 
the pouring station. 

_ Magnesium comes to the foundry in 
21-\b. ingots which are melted in 2,000- 
Ib. oil-fired furnaces, heated to 1,250 
‘deg. F. Reclaimed sprues and risers 
‘are melted with the virgin ingots. The 
molten metal is then transferred to a 
Daitery of oil-fired pots: for superheat- 
ing between 1,650 deg. and 1,700 deg. F. 
Each pot, which holds about 250 lb. of 
the superheated metal, becomes the pour- 
ing ladle after it is withdrawn from the 
furnace and brought to the pouring 
station at the mechanized conveyor line 
on overhead rails. Heat control is 
registered on a pyrometer thrust in the 
ladle, and pouring does not start until 
the temperature of the metal reaches a 
predetermined point. 

Pouring temperature varies with 
different castings but averages around 
1,350 deg. F. A special flux, or inhibi- 
fin. ©T, made by Dow and containing borax 
and sulphur, is shaken into the ladle 
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“ while pouring to prevent ignition of the 
" molten magnesium. Flux is also added 
1-Ib, @ Quring melting and superheating in 
ced fy Oder to refine and inhibit the metal. 
ings After casting, cores. are knocked out 
teem a specially developed machine. A 
wer fq Shot blast Rene rérfioyes the” remain- 
cert, ing sand.” ‘and risers#are then 
nth sawed off and the cistings’ are then 
One acid- dipped, wafér-rinsed, and dipped 
- in a romate ‘solution. This treat- 
mengeprots fs..thé: surface from oxida- 
- tion’and digelosés* any defects when in- 


old spected *PG¥speed up the preparation 
ie al of the castings; Davis miller, equipped 

with a fott®pigee rotating fixture (form- 
erly used for { 


tinuous eutting saw which removes the 
sprues and risers from the_castings. 
Drill presses equipped with end mills 
smooth off the stubs left by the risers. 
The work then goes to the cleaning 
room where operators using pneumatic 


Fig. 9. 
tom part of mold, ready to be in- 
spected. All cores are in place. Drag 
only needs a “cope”, or top part, 
to make it ready for pouring. 
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ishing east iron cylinder. <| | 
blocks) has been gonverted into a con- *’| 


Completed “drag”, or bot- ~ 





Inserting interlocking cores that are guided by core prints. 


This is a very ticklish 


job, for a whole casting may be spoiled if a little sand is broken off and knocked into bottom 
of mold. At right is perforated strainer core through which all metal must flow. Beneath it 
is a pad of steel wool as a further precaution against loose sand or slag getting into mold 


while pouring. 


tools do the various jobs of burring and 
grinding to remove fins, seams, and 
parting lines. Women perform most 
of these finishing operations, working 
in booths from.which the dust is drawn 
through wet dust arresters which de- 
posit the fine particles of magnesium in 
a bath of water, thereby removing the 


dangers of any “mag-dust” explosion. : 

After finishing, castings are heat- 
treated. The first heat treatment is to 
relieve internal strains, and this is 
accomplished by routing the castings 
through a continuous oven on a con- 
veyor system which works automatically. 
The oven is made up of compartments 
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Fig. 10. Inspecting finished drag to make absolutely sure every Fig. 11. As soon as a drag has been inspected, it is covered to 
core is exactly in proper place. With such fixtures as this, cores prevent any dirt getting into it, then set on conveyor which taleee 
are set within 10/1,000 of an inch. it to cope installation point, where mold is closed. 


Fig. 12. This is cope pattern on which upper half of mold is made. 
Here, “risers” and “gate” have been removed. 


Fig. 14. Setting “runner box”, through which magnesium is poured, 
on top of finished cope. It is now ready to be lowered onto drag. 


Fig. 13. Cope pattern with riser extensions in place. 
Note they are tapered opposite way from pattern. 
Therefore they have to be pulled: out of sand with a 
hook before cope is turned over for removal of pattern. 


ety 
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ONE OF THE FIRST of the Nation’s transport 
systems to “go to war” with the organization 
ofa Military Transport Division, Pennsylvania- 
Central Airlines can well serve as a model of 
efficiency. PCA ships in war paint are now 
carrying their full share of all domestic airline 
cargo. And, in shortening the time between 
America’s busy war cities, PCA is now serving 
the daily transport needs of those whose 
efforts are so essential—just as the Capital 
Fleet has faithfully served America’s peace- 
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time needs for more than 16 years. 

In war as in peace, B. F. Goodrich products 
fly with PCA. De-Icers crack off ice when it 
forms on wing and tail surfaces. Expander 
tube brakes help bring these ships to safer, 
smoother stops. And B. F. Goodrich Silver- 
town tires help PCA pilots’ ground control 
during take-offs and landings. 

This month, to salute a great contribution 
to the nation’s war effort, B. F. Goodrich 
nominates PCA “Airline of the Month.” 
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LOOKING FOR A BETTER “BLIND” FASTENER 


Simple, sauce construction: _ Lateral bulge upset: Rivauts cx. 
Rivnuts are accurately ‘Gatidaad - pand to fill the hole in the skin an 
from highly corrosion-resistant - have a spring effect under load. 
aluminum alloy. They're just in. 2. 
ple, tubular rivets internally Wider bearing area: Rivaut 
threaded. : : provide a wider bearing area tha 
a7 “ other sine fastener, 
Light in “4 yet strong. 4 — 
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ing ounces. screw insertion easier. 


Dual-purpose: Rivnuts can be Wide range of applications 

used as rivets or nutplates, or both. _Rivnuts can be installed in met 
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Quick and easy to install: Even wood airfoils. They have man 

blind men can learn to head Riv- _ important uses in secondary, an 
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: Three screw sizes—completd@ casi 
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pus.see OP panded to accommodate the growing needs of aeronautical I¥ ple: 
with power or and allied manufacturers. This added capacity should make 18 1 


hand-operated it possible for us to fill all normal orders promptly. thro 
tool upsets Riv- A 


— blind That means you can plan now to use these unique blind fH ,- . 
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‘Fig. 15. Typical molding line in- Cheyrolet magnesium foundry, ground are transverse roller tables éa*which molds are placed for 


which is noteworthy: fer its cleanliness. A moving conveyor runs removing loose pieces, setting cores, and inspection.’ When complete, 
@ left. Beyond; at far left, are drag molding machines. In fore- they ‘are put on moving conveyor. 
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separated by doors which open at inter- 
vals of 2 hr. as the cars carrying the 
castings advance from ene compartment 
to the next..°-As the castings move 
through the oven, they-are heated first 
to 600 deg. F., then raised to 730 deg. 
F., where they are held for 12 hr. 
Castings are allowed to cool slowly to 
room temperature as they reach the 
last compartment. 

There is also a battery of electrically 
heated rack-ovens, built by General 
Electric. Each oven is provided with 
18 fans for circulating the heat evenly 
throughout the entire oven. aS 

Aging takes place in another battery 
of rack-ovens formerly used for baking 
cores and now converted to this new 
use. Castings are aged at 350 deg. ‘¥. 
for 8 hr. --. 

Visual inspection is aided by giving 
the castings an acid bath and rechro- 
mating after the heat treatment and 
aging treatment operations.” Castings 
are also inspected on fixtures equipped 
ith “target” gages which enable in- 
spectors to check dimensions quickly 
and accurately. Intricately designed 
micrometer gages, capable of reaching 
otherwise inaccessible sections, are used 
n checking the wall thickness of the 

astings, «Marked blueprints mounted 
above the inspection benches show the 
PY cr 40 points that have to he checked 
m each of the larger castings. 


Ye 
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Fig. 16. This is 2,000-lb. capacity gas-fired ingot melting furnace. Virgin metal and sprues 
are melted up in this primary furnace, then metal is poured into smaller pots for superheating 
prior to pouring. Notice pyrometer lead at right side of pot. Temperatures must be accur- 
ately controlled. 
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Fig. 17. Removing a 300-lb. capacity pouring ladle of 
magnesium from a bank of superheating furnaces. Metal 
is about 300 deg. F. above pouring temperature so it 
will not cool down too much enroute to pouring station. 
There; a pyrometer is inserted and metal is held until 
cooled down:to top pouring temperature. 


Fig. 18. Huge auto cylinder-block casting milling machine con- 
verted for removal of risers from magnesium crankcase parts. A saw 
instead of a mill is used on cutter spindle. There are five stations 
on milling table, giving operator time to change castings. 
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Fig. 19. Cleaning and protecting finished magnesium castings. 
first bath, sulphuric acid quickly cleans casting. After washing 
is coated in a bath of dichromate, which protects casting from 
rosion and makes inspection easier because of its brown coloral 
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ig. 20. A simple rugged fixture has been provided to mill off 
r bosses that are below level of casting flange. A series of holes 
in table allow a capstan bar to be inserted to turn casting. Holes 
fe placed where it is easiest for operator to handle. This gives a 





ery rapid rotary feed. Down feed is also hand controlled. 


All castings that have oil passages 
pressure-tested in order that any 
pakage may be detected. Prior to ship- 
bing, oil passages are sealed by a proc- 
ss of impregnation with special drying 
il or a sodium silicate solution. 
The most important differences 
bserved between making aircraft mag- 
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Castings are cleaned in these special booths with air 
bperated burring tools and polishing wheels. Interior of booth is 
vhite enamel, and dual fluorescent lamps are located in ceiling to 
give perfect lighting. Workbench is made up of slats through which 

abrasive dust and grit is drawn by vacuum. A water bath is 


nesium castings and automotive iron 
castings is in the unusual care and 
accuracy with which the cores and 
molds for magnesium have to be made, 
the careful control of pouring tempera- 
tures, and the more extensive heat treat- 
ment of the castings. 


Due to the greater porosity and 


Fig. 21. Every wall thickness is carefully checked with calipers 
that read in thousandths of an inch. Sometimes as many as_35 
different places are checked on a single casting. Often half a dézen 
different shaped calipers are required to measure one casting. 


shrinkage of magnesium, and also the 
exacting standards established for air- 
eraft construction, Chevrolet foundry- 
men had to work out several new appli- 
cations of processes formerly applied 
to gray iron in order to deal with the 
problems, which varied with each type 
of magnesium easting produced. 


provided to settle dust and render it harmless. This also protects 
operators from magnesium fires. Fig. 23. Core room is kept as im- 
maculate as rest of foundry. It is distinguished by number of women 
who work there. They are of practical housewife type. Cores are 
carefully handled on cushion pads laid on top of steel plates. 











Tue Igw patio of American aircraft losses to Axis planes 
downed, pyoves the overwhelming superiority of American 
pilotss crews, planes and maintenance forces. 


Ips béen planned that way, of course. American inventive 

as designed planes that have proved their superiority, 

anmMfacturing skill has produced them in huge quantities 
speed thought impossible a year or two ago. 


Pilots and crews have been carefully selected, thoroughly 
rained. Ground crews have received ‘intensive instruction 
passed rigid examinations on maintenance. Small wonde 
that the American Air Forces have proved their mettle in 
battle. 


In back of all this, BONNEY TOOLS have been and are playing 
an important part. You'll find them in the individual to 
kits ef thousands of aircraft workers—on the production ling 
of leading aircraft, engine and instrument manufacturers- 
in the kits of original equipment supplied with every engin 
shipped by leading aircraft engine manufacturers. They’y 
been selected because their quality has been proved throug! 
the years—quality that has gained them the reputatig 
‘*the finest that money can buy.” 





It’s an unbeatable combination—outstanding design, m 


production, skilled pilots and crews, expert 
ground service and BONNEY TOOLS, ; 


Liesl 
BONNEY FORGE & TOOL WORKS, ALLENTOWN, PA. 
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Spotwelding Expedites 
Lockheed “Constellations” 


By ELLIS F. GARDNER, 


Project Production Engineer, 
Lockheed Aircraft Corp. 


esearch program reveals both 
sign and production advan- 
ages via technique heretofore 
mited almost entirely to non- 
uctural members. 


HILE the Lockheed Cousteilation 

was still in the idea stage, our 
gineering management saw the pos- 
bilities of utilizing the inherent prop- 
ties of spotwelding in primary struc- 
ral design. Prior to this time it had 
en used mostly for cowl panels, in- 
ection doors, nacelle doors, equip- 
mnt brackets, and other places where 
bssible failure of the parts normally 


puld not constifute a hazard to the . 


fety of thé airplane: Even these non- 
uetipal or sermi-struetural applica- 
Dns: ‘were very: linrited: in scope... 
eed, resistance welding, such 
spot. roll” spot, and seam or 


erlapping. spot, 4 not confined to the =, 
However, the ~ 


pnstellation airplane. 
ried and extensive application of these, 


ms of sheet metal joining on this - 


rticular. airplane indicates some’ of 
uses as a coige and produetion ex- 
dient, 


2. Inspectresg. making one of numerous 

tests to assure e high quality welds. She 
ps constant check of strength values of 
ds being made on several machines simul- 
eously. 
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Testing program on this section of Lockheed Constellation, using riveted and spot- 


welded construction, began in 1940. Integral with foundation set 12 ft. below floor, steel 
reinforced concrete blockhouse in background held far end rigid. Arc welded framework 
in-foreground was capable of loading section in bending, compression, tension, and torsion 
or rotation. In addition, internal pressures were applied to simulate high altitude conditions. 


In 1940, a large partly riveted and 
partly spotwelded section of a proposed 
fuselage, 11 ft. in diameter and 173 ft. 
long, was set up in the research portion 
of what was then the experimental de- 
partment. This section, as shown in 
Fig. 1, was attached to a special rein- 
forced concrete blockhouse at one end, 
and both ends were sealed. Various 
mechanical devices were constructed to 
check the structural properties, and a 
pump was installed to test the section 
as a supercharged fuselage simulating 
high altitude flying. The testing pro- 
gram verified that if forms of spot weld- 


ing were used to preassemble the string- 
ers to skin panels, then— 

1. The various production and tooling 
problems could be simplified, and those 
involved in drilling, countersinking, or 
dimpling and riveting could be confined 
to the joints between the skins. 

2. Elimination of the through rivet 
holes by substituting the welded areas 
would simplify the problems of pressure 
sealing. 

3. With proper quality control and 
some improvement in the welding ma- 
chines, improved strength, smooth aero- 
dynamic surface, and decreased weight 


161 





of skin panels could also be realiz 

Several methods of quality cont 
were tried before adoption of that uy 
at present. It includes standardizati 
of machines and set-ups, plus a period 
check of machine settings by the vse, 
standard pull tests on sample stri 
These samples are pulled apart as shoy 
in Fig. 2, and the strength of the w 
is determined and compared against 
standard minimum value which has beg 
established for the different gage ey 
binations. 

In the early stages of developme 
the first machines used at Lockheed we 
relatively slow, required excessive inaij 
tenance, and lacked sequencing contr 
Since then, however, improvements ; 
design, workmanship, and materi 
have been made. And the improw 
machines, coupled with quality contr 
good shop conditions, and adequate to 
ing, have brought the investigation ; 
the laboratory to a reality. 








Fig. 3. Close-up of sheet steel clamp used 

for holding stringers. Note that clamp per- ae Fig. 4 
mits access so that roll welding may be done cto 
in single pass from end to end. Strips be- 
tween weld buttons are typical roll welding. -Fig: 5. Joining of two fuselage sections of one of first Constellations. 
They neither add to, nor subtract from, Ro]l welded stringer panel assemblies are brought into place and riveted 
strength of weld. to bulkheads and other panel assemblies prior to mating operation. 


Contoured fuselage panel, showi 
sheet clamps holding stringers for weldiy 


| 


: é 
T 
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In addition to the fuselage panels, 
other struetural applications ot spot- 
welding have been found for the Con- 
stellation. It is used extensively on 
outer wing panel assemblies, and stub 
and inner wing beam webs—comprised 
jn some cases of heavy (.081) hat sec- 
tions welded to heavier (.125) web 
sheets. The spotwelding on the power 


plants is particularly interesting and - 


wil! be discussed in detail later. 

Spotwelding of doublers to skins is 
often used in the airplane to structural 
and production advantages. However, 
discretion is required in utilizing less 
than approximately 24 spots. Unless 
design or manufacturing problems may 
be solved effectively by no other means, 
riveting is more economical than spot- 
welding where the number of attach- 
ments is small. There are additional 
maxims which apply for good service 
and production design using spotweld- 
ing, but before actual manufacturing 
economies can result, the shop sequences 
and tools must also be developed specific- 
ally for spotwelding. 

In developing the Constellation, blue- 
prints of the contoured skin and string- 
er combinations found throughout the 
plane were released to the manufactur- 
ing division and a development program 
was inaugurated. The results of this 
program form the bases for utilizing 
spotweld design. Tooling is necessary 
‘to position the stringers and maintain 
contour before welding. There is no 


tooling during the welding operation, 
except for use of simple sheet spring 
clamps developed in our shop. These 
clamps, shown in Fig. 3, are held in 


place by standard Cleco fasteners 
through holes in the skin at the side 
of the J-section stringers, and they 
curl up over the stringers to hold them 
in position. Thus they allow access for 
the spotweld rolls, yet no slippage or 
loss of contour is experienced during the 
welding of these panels (see Figs. 4 
and 5). 


Fig. 7. Single spotwelding of corrugated section. Although roll 
welding is used for most part, tack welding and pick-up work are 


sometimes necessary. 
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Fig. 6. 


Roll spotwelding wing skin panel. Note that stringers are flattened in region where 


ribs will attach. This permits rib to have continuous attaching flange and improves produc- 


tion access. 


In some few cases, panel assemblies 
will not support their own weight due 
to cutouts for doors, windows, and ac- 
cess panels. It is necessary, then, to 
provide longitudinally contoured “2x 
4’s” to give the assembly local rigidity 
during the actual welding operation. 

The majority of the panel assemblies 
have relatively long, straight stringers 
and stiffeners ‘and are particularly 
adapted to either of the two fastest pro- 
duction methods of attachment—spot- 
welding or automatic riveting. Using 
a 450 kva. roll welding machine, from 


Fig. 8. 


Spotwelding rolled sheet section to make tube. 
around tube near electrode prevents distortion and helps maintain 


+ 


4,000 to 7,000 spots may be made in 
an hour, depending on the thickness of 
the aluminum alloy sheets to be welded. 

Cost comparisons were made between 
riveted and spotwelded panels, and al- 
though the tooling and preparatory 
costs are practically the same, a 47 per- 
cent saving is realized in the joining 
operation by roll spotwelding in place 
of automatic riveting (see Figs. 6 and 
7)+ - * 

In the design of an airplane, one 
problem (which is becoming more im- 
portant) is caused “by. the increased 


Clamp 


uniform diameter of tube. 





— 


Fig. 9. Benditig gperation for rolled sheet tubing on standard tubing bender. In this case, 
angle is 90 deg. However»:bend angle may be less or even more (up to 180 deg.) if there 
are applications for-pends greater than 90 deg. on Constellation. 


A SUPRISE 
oe MOS ES 


Fig. 10. Selections of tools used in manufacture of rolled sheet tubing. Roller mandrel fits 
inside tube to maintain its diameter during bending operation. 


heating, ventilating, and other ducting 
used in high altitude aircraft. A no- 
ticeable percentage of the possible pay- 
load weight of the airplane is devoted 
to these items. On the.Constellation it 
was found that with careful set-up in 
the shop, extremely light aluminum sheet 
(.010) could be rolled into straigit 
ducts of regular cross-section, lapped 
and spotwelded longitudinally. However, 
shop handling of such thin ducts, and 
the special techniques required in wel<- 
ing, makes the use of .016 or heavier 
sheet a better criterion for design. Even 
then, however, the weight will be muci 
less than the lightest extruded or draw: 
tubing. 

Recently, in the interest of standard: 
zation, the WPB issued an order limit 
ing the diameters and wall thickness¢s 
of extruded and drawn tubes. In addi- 
tion to the ducting just mentioned, it 
affected a large portion of the cireular 
section elbows of 24-in.-and-over diam- 
eters. Tooling was developed, on sug- 
gestions of the writer, for a method of 
bending 3SO rolled sheet, longitudinally 
spotwelded, on standard tubing benders 
to simulate the tubing which was no 
longer available. Sheet thicknesses of 
.025 and .032 were found most success- 
ful, and 90 deg. bends have so far been 
made up to 3-in. dia. on an 11}-in. 
bend radius as illustrated in Figs. 8, 9, 
10, and 11. Two requirements for uti- 
lizing this method are— 

1. The. longitudinal lap should be 
kept very close to, and slightly above, 
the neutral axis of the bend to prevent 
the spots from breaking loose due to 
the shear differential set up by the 
bending. 

2. Design should incorporate a joggle 
at the longitudinal lap, and a recess 
should be provided in the tubing bend 
block to allow a roller mandrel to ro- 
tate inside the tube without interference 
during the bending operation. 

Another application for spotwelding 
is found in ducting of irregular cross 
section—ducting. whose components in- 


Fig. 11. Test parts with uniform grid lines marked to indicate Fig. 12. Steel duct showing combination of seamwelding flanges 
distribution of loads and plastic flow of material as result of bend- and torch welding ends where mating with next section requires 


ing. 


a somewhat flush finish. 
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Tank shelf 
0.051 3SO 


alum. 





Gas Welded Tank Roll Welded Tank 


Fig. 13. Two tanks before testing and failure of torch welded version. Tank at left is torch 
welded, other is seamwelded. In both cases spotwelding was utilized to attach support 
brackets. Sketch shows cross section through standing flange before seamwelding. 
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Fig. 14. Heat and corrosion resistant steel 
cowl panel, showing spotwelds and inner 
frame sub-structure, 


Fig. 15. Panel similar to that in Fig. 14 
in trunion fixture made up for portable spot- 
welding. Air clamps are utilized in positive 
rapid positioning for welding with portable 
head, shown in center. 


volve compound forming and are usually 
made on the drop hammer from 528 or 
3S aluminum alloys. Joining of these 
components previously was done en- 
tirely by torch welding, with its subse- 
quent low production rate even though 
skilled labor is used. After careful 
cost analysis it was determined that, if 
more than 30 in. of standing flange 
could be allowed for roll seam welding, 
it would be economical in most cases to 
use both methods—roll seam welding the 
flanges and torch welding the ends where 
attachment to the next section of duct 
requires a flush surface. 

Nor is this method of assembly con- 
fined to aluminum alloys. On another 
Lockheed airplane, SAE 1010 steel of 
a light gage is used in a simliar man- 
ner, as exemplified in Fig. 12. 

Tanks subjected to high operating 
and higher testing pressures in the 
range of 50 psi. have presented diffieult 
design and production problems to most 
aircraft companies. Tests were con- 
ducted at Lockheed on a tank comprised 
of two 3SO formed shells and a baffle 
which was torch welded to the stand- 
ing flanges of these drawn halves. The 
tank failed at a considerably lower pres- 
sure than a seam welded version which 
withstood pressures up to 65 psi., and 
even then it did not fail in the weld. 

(Turn to page 363) 


Fig. 16. Power plant structure assembly 
after spotwelding. Assembly of corrosion 
resistant steel, such as this, would be very dif- 
ficult to rivet, but is quite easily spotwelded. 
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about the AIRESEARCH 
EXHAUST HEAT EXCHANGER 


warplanes for operation in haben altitudes and colder 
climates, called for a new heat supply system... one 


that required no auxiliary power. 


HOW IT WAS DEVELOPED: AiResearch specialists 
in air control and heat transfer went to work on the 
problem. Pooling their experience and “know how,” they 
developed a way of successfully utilizing the waste 
heat of exhaust gases. 








It proved successful. Flight tested in the severest 
Alaskan weather, the new AiResearch Exhaust Heat 
Exchanger met every qualification—and more! 








WHAT IT DOES: As shown here, the AiResearch sys- 
tem ducts air from atmosphere over an exchange unit 
where it takes on heat from the exhaust gases. 

This air then passes through a heater...warms air 
that is counter-passing into the cabin. Thus it eliminates 
danger of carbon monoxide contamination. 

In addition to cabin heating, the AiResearch Exhaust ey eens 
Heat Exchanger acts as a flame damper. Here, air pas- aes a rn 
sing over the unit cools the exhaust gases-to a degree 
‘where they will not aces after leaying. the turbo. 


HEATING CABIN ~ sn 10 casm 
































iw, SPECIAL ADVANTAGES: 


Lightweight, this Exhaust Heat Excherige? weighs little Low back-pressure. Tican, be kept in constant opera- 
more than the section of exhaust pipé it replaces.:: tion with little or nd rain on engine power. 


Complete in itself, the unit needs no auxiliary equip- «+ ~ Adaptable to all types apd designs of aircraft. And 
ment...is practically invulnerable toitietbatiichbfailure. * can be used for cabin heating, figgiodamping or both. 


, Ps 0 : 
IF YOU HAVE A PROBLEM of.4 A | D @ ES SS Sie fa\ Ke IN 


controlling air, tempera“ “| - 
ture or pressures—or of putting these «| MANUFACTURING COMPAHY 
elements to work—AiResearch offers its |: LOS ANGELES + PHOENIX 


8 iali le ineeri assistance. ON OF THE SRR AsASETS CORP UV RAT 


“Where Controlled Air Does the Job” « Engine Oil Cooling Systems ¢ Engine Air Intercooling System 
Automatic Exit Flap Control Systems *. Supercharger Aftercooling Systems ¢ Engine Coolant Syste 
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BAND SAWING 
ALUMINUM 


BILLETS 


Worth Writing for: 


~~ EuTTING 
BAND SAWS 


SHEE 


ATnCWwWIE 
METAL CUTTING BAND SAWS 


.. are constantly effecting truly amazing production increases, 
with corresponding reduction of costs, in the cutting of: 


SHEET STEEL and NONFERROUS METALS — BOTH FORMED AND FLAT 


CUTTING OFF GATES AND RISERS FROM CASTINGS OF ALL SIZES 
AND TYPES OF METAL 


CUTTING LARCE BLOCKS OF ALUMINUM, MAGNESIUM and OTHER METALS 


DI-SAWING — INSIDE AND OUTSIDE: FILING and POLISHING 
sas i 
The complete line affords machines to accommodate work of any size. 
Take the first step towards eliminating the bottle neck of metal cutting 
by writing for bulletins listed at left. 


THE TANNEWITZ WORKS, GRAND RAPIDS, MICH. 
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The Eye That Must Be Steady/ 


When the eyes of America’s war birds are turned 
to earth to see how deep the bite of the bomber has 
been, to search out the target for tonight, there must 
be no wavering. Precision-built camera mounts by 
Guiberson are serving to direct and hold unmoving 
the eye that searches out the target. Care and pre- 
cision in manufacture are the heritage of every 


Guiberson-built aircraft part. 


AMERICA’S ONLY RADIAL AIR-COOLED 
DIESEL ENGINE BUILT BY 
GUIBERSON 
ESTABLISHED 1919 


(2, dl ¢ 


THE GUIBERSON CORPORATION 
GUIBERSON DIESEL ENGINE COMPANY 


DALLAS, TEXAS 
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Pressure Control 


In Aireraft Hydraulic Systems 


Part I 


By EDWARD M. GREER, Pres. and Chief Engineer, Greer Hydraulics, Inc. 


and LIEUT. COMDR. HARRY J. 


MARX, USNR, 


In Charge of Hydraulics, Bureau of Aeronautics, USN 


With higher and higher pressures being used in modern aircraft 


hydraulic systems, accurate and positive control is essential. 


In this 


series, the problems of control are discussed and the various control 
devices are described. Relief valves “ar jnitially covered. 


o- 4e 
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REVIOUS TO THE PRESENT WAR, hy- 
»draulic actuation in aircraft was 


teonfined largely to raising and lowering 
landing gear and the operation of wing. 
Only one or two companies in- 
this country had any experience with. 


fiaps. 


the use of hydraulic systems in aircraft 
or were doing very much research or 
development on the subject. However, 
it was generally recognized that through 
hydraulic actuation many cumbersome 


‘and intricate jobs could be done. 


Although one large American air- 
plane manufacturer was doing extensive 
research and development in this field 
and greatly expanding the use of hy- 
draulie equipment, very little thought 
was given to the control of pressure, 


beyond that of preventing the pressures 


from building up beyond the bursting 
strength of the hydraulic system. The 
control of fluid flow was limited to the 
selection of the hydraulic device to be 
operated and the direction of its opera- 
tion. Even today we see that, when the 
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Fig. 1. Early, ball type relief valve. 
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cas 
lariding gear is retracted on the airliners 
made available before thé* war, one 
wheel .goes. up-first and the other fol- 
lows "ay “Various rates of speed. This, 


“of cout$é,sputs a side load on the air- 


plane daring takeoff—a load which must 
be co by the flight controls. 
One wheel rises before the other because 
of unequal loads presented to the hy- 
draulie actuating unit due (1) to greater 
friction in one landing gear component 
over the other, (2) unequal wind loads 
during takeoff, or (3) unequal friction 
in the hydraulic actuating cylinders 
themselves. Thus, when hydraulic 
power is supplied to the landing gear, 
the flow of oil follows the course of 
least resistance, raising one wheel be- 
fore the other. Inasmuch as it is neces- 
sary that wing flaps be lowered or raised 
together, it was the practice to employ 
a single hydraulic actuating cylinder 
to operate two flaps by meckanical link- 
age. Most common of these mechanisms 
is a series of cables ang pulleys con- 


Percent of Rated Flow 


Increasing pressure 


? 


neeted to the flap eylinder and to the 
wing flap. 

It must be realized that the above 
type of operation is satisfactory in 
commercial airplanes, whose speeds dur- 
ing takeoff or landing (at which time 
landing gear or.flaps are actuated) are 
in the neighborhood of 100 mph. In 
modern military aireraft, however, these 
operations take place at much higher 
speeds and much finer control of actua- 
tion must take place. The fact is that 
at these higher speeds—especially with 
use of. dive flaps in dive bombers—the 
loads induced become so large that the 
whole problem of pressure and flow con- 
trol becomes greatly magnified. The 
problem is further complicated with 
addition of landing gear doors which 
eompletely enclose the landing gear 
after retraction and must be timed to 
open and close in sequence with the 
landing gear. 

The modern military airplane em- 
ploys, in addition to landing gear and 
flaps, a great deal of hydraulically 
operated devices, among which are 
bomb doors,- hand release mechanisms, 
bomb loading hoists, antenna retract- 
ing mechanisms, and machine gun and 
cannon chargers. The modern gun tur- 
ret has its own hydraulic s¥8tem to con- 
trol rotation as well as angular position. 
Fineness in control in this unit is the 
most sensitive function that hydraulic 
operation is required to perform. The 
larger cargo airplanes call on hydraulic 


Decreasing pressure 


Fig. 2. Allowable leakage and flow curve for AN standard hydraulic relief valves. 





POINTERS ON ENGINES . . . 


Go tat aS ae . « « No. 1of a Series 


Why Ranger Turns The Power Plant Upside Down 


The Ranger Aircraft Engine is unique. 

It is the only inverted, in-line, air-cooled engine in pro- 
duction today. 

Fairchild engineers worked ten years developing and 
perfecting this outstanding inverted power plant. They 
sought a practical engine design that would: 

1. Make flying safer by giving the pilot greater vision 
than is possible with conventional engines. 


. Increase efficiency of performance by reducing and 
streamlining the air-resisting frontal area. 

. Simplify the usually complex task of maintenance 
and daily inspection (a vital safety factor) through 


easier access to the power plant of the airplane. 


That the Ranger Engine fills the bill on these 3 vital 
counts . . . and on others, too... . is attested by the 
fact that the U.S. Army Air Forces have chosen Ranger- 
powered planes,’ the famous Fairchild PT-19’s and 
AT-21’s, for the task of training quickly thousands of 
pilots and aerial gunners. 


When Fairchild engineers turned aircraft engines up- 
side down and produced the Ranger, they did it with 
an eye to safer, speedier, more efficient sky travel— 
another example of Fairchild’s ‘‘touch of tomorrow in 
the planes of today.” 


BUY U.S. WAR BONDS AND STAMPS 


aS AAIGER ALS 0 2:2 2 8 ee eR eS 


Division of Fairchild Engine and Airplane Corporation - Farmingdale, Long Island 
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power to operate very large cargo doors, 
winches, and loading devices. 


Use of High Pressures 


Such extensive use of hydraulic power 
has necessitated.many advancements in 
its control and application. In most 
eases, safety devices, automatic opera- 
tior, and heavy loads have made great 
changes in the hydraulic system as a 
whole. The foremost change is in the 
nec2ssity to use higher pressures. Be- 
for: the war, commercial aircraft oper- 
atel at 600 to 800 psi. Today, most 
military airplanes employ hydraulic 


sysiems operating at pressures of 1,350_ 
to 1,500 psi. In fact, in one case pres- 


sures have gone up to 3,000 psi. The 
treid* is toward this higher pressure, 
and it is safe to say that within a year 
or two all hydraulic systems in new air- 
eraft- will, be between 2,000 and 3,000 
psi. . 

The control of pressure at 600 or 800 
psi. is a relatively simple matter, espe- 
cially since the small quantity of hy- 
draulie devices and fineness of control 
is not critical. However, at pressures 
above 1,500 psi. with a multitude of 
devices, of timing, and. of, automatic 
operation, the control of hydraulic pres- 
sure becomes an exacting technique. It 
is our purpose in this series to illustrate, 
describe, and discuss methods and means 
of controlling pressure in aireraft hy- 
draulic systems. 


‘Z 


In general, pressure control devices 


fall into the following groups: 

1. Relief valves 

2. Pressure regulator valves 

3. Variable displacement or self-regu- 
lating pumps : 

4. Hydraulic power valves 
-5. Hydraulic boosters and deboosters 

A relief valve is a device which, when 
placed in a hydraulic system, limits the 
pressure of that system to- that pres- 
sure at which it has been set. It is 
analogous to a fuse in an electric system, 
since it prevents the build up of pres- 
sure beyond a given point. Simply 
speaking, a spring pressure works 
against the hydraulic pressure with some 
closure medium or seal between them. 
When the hydraulic pressure builds up 
above the spring load setting, the spring 
is forced to compress, allowing the fluid 
to flow around: the sealing member which 
is held in place by the spring. 

Relief valves have been used in hy- 
draulie systems since the earliest days. 
The simplest and most common type 
consists of very little more than a steel 
ball seated against a pressure orifice 
with a spring of adjustable tension 
shouldering against the ball. An air- 
craft version of this valve is shown in 
Fig. 1. As can be seen from this figure, 
the valve consists of an aluminum body 
into which is inserted a steel seat. An 
externally threaded steel sleeve contain- 
ing six radial holes is screwed down 
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Fig. 3. Replica for standard AN relief valves. 


Fig. 4. 


Kenyon Instrument Co. relief valve, 








. AN. DASH NUMBERS A B C D E F K 
. Press. | Press.]| Press. ' 
Range | Range | Range | Tube |+ 1 [+ + Max. | Max. |+ 1 
1 1,000 to | 1,500 to |1,000 to | Size |- 64 |-0.005/-0.005 - 64 
-11,500 Ib.| 2,100 Ib. | 2,100 Ib, 
-4A ~4B | -4AB Yq (23/6 | 1.375 11.3125] 14%4 | 17%e | 1 Sc 
—6A -6B -6AB Ye |25/e |1.750)1.500] t%e | 13/4 | 12 
-8A -8B |-S8AB | te [2 | 2.125] 1.750] 1% 2 1% 
—12A -12B | -12AB | 34 | 3% | 2.675) 2.125] 2 2%4| 2% 



































securely against the seat, sealing it with 
the body against leakage. A steel ball 
sits on the seat causing an effective seal 
against pressure. The spring seats 
against the ball through the spring re- 
tainer or stop, and the relief pressure is 
adjusted by means of a steel adjusting 
screw threaded into the top of the sleeve. 
After adjustment is made, this screw 
is locked in position by a steel lock 
nut and an aluminum cap is serewed 
over the sleeve closing the assembly. 

For effective sealing and operation, 
the seat for the ball must form a perfect 
circle, likewise must be sharp and free 
of all burrs, tool marks, or nicks. The 
ball must be retained so that it finds its 
seat directly without possibility of hunt- 
ing. pie ae 

In installation, the pressure system is 
connected at A with a line to the return 
manifold ‘at B.. Fluid is prevented from 
bleeding off from A to B by the ball 
sealing held against the seat by the pres- 
sure of the spring. This pressure may 
be increased or decreased by changing 
‘ the adjusting screw setting. As pressure 
at A builds up against the tension of 
the spring, the ball is lifted off its seat 
and the pressure is controlled by allow- 
ing the fluid to flow through A to B into 
the return line. 

Although this type of valve was very 
popular for many years and was for a 
time the only means of pressure con- 
trol in aircraft hydraulic systems, it 
has been made almost obsolete by 
newer designs in recent years. Advan- 
tages offered by the ball type relief valve 
lie in its simplicity, low cost, and low 
weight. However, these factors are 
overbalanced because the ball, when re- 
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Fig. 5. Adel Precision Products Corp. relief valve. 





lieving pressure, chatters, causing un- 
comfortable noises, aside from beating 
out of its seat, and giving very poor 
control in limiting the flow in that short 
period between cracking pressure, full 
flow pressure and shut off pressure. 

For efficient operation, of the hydrau- 
lie system, the Army Air Forces and the 
Navy Bureau of Aeronautics, after years 
of research in the industry, have arrived 
at a pressure flow condition that relief 
valves should meet. A curve showing 
this requirement is given in Fig. 2. As 
ean be seen from this curve, it is desir- 
able for the valve to start relieving, or 
to erack, as close to the full flow relief 
pressure as possible. A maximum of 10 
percent of full flow pressure has been 
set for this. On the other hand, it is 
necessary for the valve to completely 
shut off as close to full flow pressure as 
possible, and a maximum of 15 percent 
has been placed on this. 

In other words, for correct operation 
of a relief valve, the valve must start 
to relieve within 10 percent of its rated 
full flow pressure, completely shutting 
off within 15 percent of this pressure. 
The sharper and closer this curve to the 
full flow pressure line set at 100 per- 
cent, the better the valve operation. The 
reason for this is obvious, for in an 
airplane it is undesirable to lose the 
pressure in the hydraulic system below 
the relief setting at any time and if a 
wide curve were allowed the static pres- 
sure in the hydraulic system would be 
almost entirely lost once the relief pres- 
sure was reached. 

Present day relief valves accomplish 
the above requirements by strict atten- 
tion to spring design, careful guiding 


Fig. 6. Greer Hydraulics Inc. relief valve. 





of the valve poppet in its seat, and clean 
seating edge against the poppet. Pop- 
pets have entirely replaced balls in re. 
lief valves because they offer a good 
means of guiding the valve and its seat 
as well as dash pot action with the pop- 
pet shanks. However, poppets do not 
entirely do away with “screaming” when 
relief valves are operating. This ob- 
jectionable noise is due to the fact that 
the oil is foreed through a very small 
circular annulus against a high load at 
very high velocity. Result is a wire 
drawing effect which results in the high 
pitch whistle or “screaming” noise. Al- 
though this noise is not harmful to the 
valve, its operation, or the_ hydraulic 
system, it is very annoying t8 the pilot 
and is therefore objectionable. 

Most manufacturers of relief valves 
have eliminated this noise by clever de- 
sign of the valve poppet head or seat 
so that there is reversal of flow of oil 
after passing through the restricted 
annulus, thus breaking up the wire- 
drawing effect. Other manufacturers 
have turned to differential loading or 
non-metallic materials which do not 
cause wire-drawing by virtue of their 
soft nature and resistance to internal 
vibration. 

Pressure control in aircraft hydraulic 
systems is accomplished by pressure 
regulator valves rather than relief valves. 
The relief valve has been reduced to 
the function of a safety valve in case 
the pressure regulator ceases to func 
tion, and it provides a means of prevent- 
ing excessive pressures from building up 
due to thermal expansion of the hy- 
draulic fluid in a closed line. Therefore, 

(Turn to page 360) 


AVIATION, January, 1{44 









pe —" 





eRe Reale me DS alia 


MERLE PEALE 


KEEP YOUR EYE ON /O77107V0WUS VOW. 


Beyond measure are the engineering advances, the 
improvements in manufacturing methods, which are the 
product of Curtiss-Wright’s vast wartime program. When 
war is done, this rich experience will give the world safer, 


speedier, more luxurious airliners—swifter, more econom- 


An a:titude chamber in which flight em ny ; s 
ondifions at more than 40,000 feet : Pe ical cargo carriers. 
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“SIYIOWN USA. 


Very soon now, there’! be well over 
2,000,000 men in the U. S. Army 
Air Forces. 


Flight is their business. 


War has taught them the machines, 
the techniques, the language of 
flight. They recognize no impass- 
able barriers of land or sea. 


There’s many a man among these 


BUY WAR BONDS AND SPEED VICTORY 


pop. 


two million who pilots the U. S. 
Army Bell Airacobra. In his single 
engine fighter, he can be 20,000 
feet in the sky—seconds after he 
leaves the earth. Sixty minutes later 
he can be more than 400 miles away 


2. OOO,O00 


... blasting out a pattern of victory 
with machine gun bullets and can- 
non shells. 


It’s as if he had moved to a strange 
new city (Skytown, U.S. A.) and 
adopted a new way of life. 


MEMBER AIRCRAFT WAR PRODUCTION COUNCIL—EAST COAST, INC. 


MAKE NO EARTHBOUND PLANS FOR THESE 2,000,000! After the war, they—and you—will fly. 
You'll fly in superior planes of peace because this war has taught us some lessons, too. How to break 


with precedent in designing aircraft to do specific jobs. How to pioneer better, fa 


ster, less costly 


methods of mass production. © Bell Aircraft Corporation, Buffalo and Niagara ally oo York, | 
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THE MOST FAR REACHING 


aS NE OF 
oe O pieces of legislation, so far as the 


destiny of our country was concerned, 
was the Act of Congress of Mar. 5, 1915. 
establishing the National Advisory Com- 
mitiee for Aeronautics, charged with 
the “supervision and direction of the 
gientific study of the problems of 
fight, with a view to their practical 
solution, the determination of problems 
which should be _ experimentally 
attacked, and their investigation and 
application to practical questions of 
aeronautics.” 

There is abundant evidence to prove 
that this body of men, in devoting their 
time and energy to the service of avia- 
tion, have, like the RAF, earned that 
high praise expressed in the meaning- 
ful line, “Never have so many owed so 
much to so few.” 

Congress must have believed, with its 
notorious conservatism, that the new 
Committee, being non-political, was of 
little importance. Indeed, the record 
shows us that the NACA only appro- 
priated $5,000 annually for the first 
two years. However, the infant grew 
despite malnutrition, and we find that 
the appropriation for 1917 was $87,- 
515.70—due, no doubt, to “war hys- 
teria”. 

Then, for the first time, the NACA 
had money enough to work with. . Re- 
gardless of public opinion, which rele- 
gated theorists to pure theory, the men 
who took public money began to give 
the public more than their money’s 
worth. Of course, with the exception 
of the manufacturers, the pilots, the de- 
signers, and the men who in flying risked 
their lives—and lost them—nobody 


NACA 


The Foree Behind 
Our Air Supremacy 


The story of the NACA is the story of American aviation. Neither 
could well exist without the other. If either fails, the other cannot 
live. And so we — if we would exist as a great nation — must 


keep them both great. 





thought much about what this NACA 
was doing. Not having the gift of 
prophecy, the public cannot be blamed 
for not foreseeing that the foundations 
of world power were being laid before 
their blinded eyes. 

In any event, the NACA kept on 
working, and American aircraft got bet- 
ter and better. Sweden used American 
planes for transport, so did Holland, 
the home of the great Fokker. In every 
part of the world» American planes were 
familiar. Even the uncivilized natives 
of Asia and Africa could tell the “dam- 
yankee” planes by the smooth exhaust 
of their engines. Even when it wasn’t 
so smooth they still flew—there seemed 
to be something uncanny about the way 
they kept running when, by all the rules, 
they should have crashed. 

Those who talked about “Yankée 
luck” had probably never heard about 


Construction view of NACA altitude wind tunnel at Cleveland Engineering Laboratory 
shows workers laying 24-in. Fiberglas sheets which can hold temperature down to —48.deg. F. 
Steel-walled tunnel, which is-262 ft. long and from: 20 to 51 ft. dia., mounts 32ft., 12-blade, 
18,000-hp. fan developing 500 mph. wind. With, capacity to test 3 000 hp. engine, huge unit is 

tefrigerated by 14 compressors, each of 1,500-hp., and is exhausted by four 1,750 hp. puinps. 
Working pressure can be as low as 4 psi. absolute. 
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that small, hard working band of think- 
ers and experimenters who spent their 
time looking for trouble, making the 
good better, and never saying “good 
enough” . . . men whose work was 80 
unspectacular that they were almost 
unknown, but so important that every 
airplane designer in the world uses their 
findings to guide him and accepts their 
reports as the last word on the sub- 
ject. 

The aviation industry grew up; so did 
the NACA. The Aircraft Yearbook for 
1922 devoted three pages to the report 
of the President of the United States 
regarding the Committee. He said: “I 
urge upon the Congress the advisability ° 
of giving heed to the recommendations 
of the Committee.” Probably this was 
the first recognition in high places 
accorded the Committee...» % 

Suddenly, due no doubt to the out- 
break of a rash of transatlantic flights, 
the aviation industry began to boom. 
Congress, in 1926, “gave heed to the 
recommendations of the Committee” and 
voted it over $500,000 for the first time. 
Whoever they were (their names are 
buried in the obscurity of the Congres- 
sional Record) the nation owes them a 
debt which only history can well evalu- 
ate. This country, despite the old guard 
in both services, was destined to be an 
air power; we had resources, men, and 
materials; we only needed more tech- 
nical research. 

Thus it was 1926, by the record, 
that marked the time when the NACA 
could really augment its effective work. 
Investigations were made for the Army 
on various types of wing sections; ex- 
periments were made concerning direc- 
tional guidance of airplanes by radio 
beams from the ground; tests were made 
of duralumin (that strange new mate- 
rial) for aircraft; fuel injection was not 
only studied but was reported-on to the 
general benefit. 

The NACA was becoming one of the 
mainstays of American aviation. The 
men who composed it had not only jus- 

(Turn to page 364) 











































Time per jig was cut from 300 man-hours to 77.5 when North 
American California Division went from the steel-vertical to the 
, Masonite-horizontal units. Features of improved method are travel- 
| ing jack-knife drills and combination drill-countersinking tools. 
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Horizontal Masonite jigs are utilized. 
This is one for fabricating stringers and 
flat panels. Stringers are first placed in 
jigs, with flat panel laid over them. 
Steel apply jig, hinged at back, is then 
lowered over assembly. Holes are drilled 
from top side, using a radial-arm drill 
press which rolls back and forth on a 
track on each side of drill table. 





Drilling one line of holes after steel 
apply jig has been lowered over panel. 
White lines are part of color code, indicat- 
ing size of hole to be drilled and whether 
it should be countersunk. Darker colors, 
such as red and yellow, do not show in 
photograph. Drill bit is changed for each 
color code. 


These Horizontal Jigs 
Boost Aireraft Panel Fabrication 


By RALPH H. RUUD, North American Aviation, Inc. 










































OR PRODUCTION ON PANELS which are 

too heavy to punch and rivet, a 
improved method of fabrication is to 
place the stringers, doublers, and skin 
(flat metal sheets) in a horizontal Ma- 
sonite jig. A gz-in. steel apply jig, 
hinged to the back of the lower part 
oi this horizontal jig, is lowered over 
the assembly. 

A radial-arm drill press which rolls 
on a track on each side of a table then 
is used to drill or drill-countersink the 
panels. Skin fasteners are inserted in 
the panel during the drilling operation 
to maintain hole alignment. When the 
drilling is completed, the panels are 
removed, filled with rivets, and fed 
through a large gang rivet squeezer. 

A one-piece combination drill-coun. 
tersinking tool is employed, set within 
a sleeve, similar to a standard counter. 
sink. When the drill is not pressed 
against the work, the spring-loaded 
sleeve extends beyond the drill point. 
When the actuating lever is brought 
down, the sleeve fits into the hole in ( 
the apply jig, thus locating the hol ,, 
and preventing the countersink fromf ¢,, 
routing elongated holes. on 

Further pressure brings the drill 
down to the work and the spring-loade(f },9) 
sleeve acts as a pressure pad, keeping 
the skin tight against the stringer and 
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Essential steps in 
North American 
Aviation’s improved 
method of fabricat- 
ing flat panels. 








l STRINGER BETWEEN 
MASONITE JIG BLOCKS 


BLANK SKIN OVER STRINGER 


LOCATE DRILL BUSHING 
IN DRILL JIG 


} 
} 
} 
j 


4 





3 { 


DRILL JIG IN POSITION 





/ 





preventing the accumulation of chips 
between the skin and the stringer. The 
sleeve can be adjusted to assure proper 
depth of the countersunk hole. 

Chips are blown from the work by 
an air nozzle, thus preventing the panel 
from becoming seratched and the tool 
from becoming clogged. The apply jig 
is. color-coded to indicate the size of 
hole and whether the hole should be 
countersunk. As an example, yellow 
may indicate a ¥4-in. countersunk hole, 
and red may mean a }-in. drilled hole, 
and so on. 

The jig is constructed of Masonite 
instead of the critical steel engineers 
eall for on the vertical tvpe panel assem- 
bly jigs. Due to the horizontal position 
of the jig, no clamps are needed to hold 
the parts in place beeause the weight 
of the apply jig is usually sufficient. 
The Masonite jigs are light, and when 
not in use they can be removed from the 
drill table and stored in tiers in a rack, 
thus conserving valuable floor space. 


Man-Hours Cut 


A comparison of average construction 
man-hours for six different jigs gave a 
figure of 300 man-hours per jig for the 
old type vertical steel jigs as against 
7.5 man-hours for the new type hori- 
zontal Masonite jigs. The engineering 
drawing of. the panel is reproduced on 
the steel apply. j by an X-ray photo- 
gra phic rernaadleie process which eli- 
minates the hedessity of layout by the 
jig. builder.¢*? * ; 

Whereas the previous method required 
14 seé—te~pilot- drill, drill to sise+and 
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DRILL AND COUNTERSINK 
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“Vonskieia READY FOR 


FLUSH RIVETING 


countersink each hole, the new method 
drill-countersinks the hole in one in- 
stead of three operations, and it does 
it in 4 see. for each hole, or about 29 
percent of the former time. Pilot holes 
are eliminated by use of the apply drill 
jigs, which locate the holes. 

Other advantages of this method of 
fabrication are better quality, less opera- 
tor fatigue, release of hand drills for 
other work, reduction of drill breakage, 


When drilling or. drill-countersinking 
is completed on drill table, panel is re- 
moved, holes are filled, with proper size 
rivets, then panel,#s fed through this 
heavy gang rivet sijueezer. 


4 
elimination of stringer clamps, fewer 
mistakes, simplificatiéty.of the training 
of new employees, and consitent assur- 
ance of a good 4 ee xf workmanship. 


Fs #% 


When jigs are not in use they 
are stored in this sliding-tray 
rack. Employee is operating an 
overhead hoist which runs on-a 
monorail and is controlled by 
buttons in her right hand. Mono- 
rail extends from rack to drill 
table. 
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So high is the production-with-precisionm 
obtained by broaching that one machine isl 
ample for most metal working plants. Few 
shave as many as 10 or 15. 


Consider, therefore, the importance of thi 
particular aircraft engine plant in the broach 
ing picture, with 91 American machines! 


_ Their personnel knows broaching. The 
know the value of dealing with an old-line 
company whose principals have been identi 
fied with broaching since the turn of the cen 
tury. They. ‘know, too, the importance of 4 

ce “complete broaching service—machines, tool: 
and engineering — for winning war produc 
tion, rofitable post-war production. 2 


gnificant is this overwhelming ‘yote of 
nce in American Broach Sarupenen 


Ameucan 
BROACH AND 
MACHINE CO. 


BROACHING IS BET 
THE 7Vrmezacn WAY 
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AIRCRAFT PRODUCTION ANALYSIS 
Key to Assembly Line Efficiency 


Part tI 


By LOREN F. DORMAN, Production Design Engineer 
Curtiss-Wright Corp., Aircraft Div., Missouri 


ore planes faster is the double-barreled achievement of 1943 air- 
raft line production. This concluding study further details the 
snclytical techniques behind this accomplishment. 





0 ESTABLISH an efficient aircraft as- 
sembly line, it is necessary that the 
omplicated fabrication be reduced to 
simple planning operations. And this 


of design and manufacture. 
Thus far (Part I, Nov. Aviation) we 


Wave considered the details of produc- 


ry, } 


ion breakdown, production and line 
assembly, and production control, Next 


step in the planning is the precise allo- 


eation of working time to each opera- 
tion. 

Work allocation zones should be de- 
termined and a perspective zone defini- 
tion drawing issued (Fig. 5). A work 
allocation zone is that section of an 
aircraft which has been designated by 
code number as a specific working space 
required by one man. The established 
zone is used in conjunction with a pre- 
determined position or station for the 


he 


allocation of a specilic amuunt of work 
at a certain time. A} maximum zone 
work-timing element should be deter- 
mined, measured in minutes for a period- 
ically moving line and in minutes or 
feet per minute for a continuously mov- 
ing line. 

Total possible applied man-hours per 
major final assembly unit should be de- 
termined. From the information estab- 
lished, those engaged in planning should 
then determine a complete airplane pro- 
duetion cycle relative to time-contraet 
requirements. This will define final as- 
sembly requirements, feeder line re- 
quirements, sub- and _ bench-assembly, 
major and minor assembly fixtures re- 
quired, number of handling fixtures 
required, and the number of final as- 
sembly stations. 

From the information, a preliminary 








Fig. 10. Skeleton perspective of complete 


airplane. 
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To buy Peace sooner...buy more 
War Bonds than you ever 
thought you could! 





Sign of another headache for the Axis 


ONT THINK that America’s job 
D against Japan and Germany is 
now almost done. The Axis fights with 
undiminished fury. 


More. The Axis still has abundant 
matériel. For enormous Axis stores 
of planes and other battle gear have 
accumulated during five years of their 
own all-out production. 

To help overwhelm such enemies, 
the U.S. air industry faces a job of 
production that is titanic—far beyond 
the resources of any other people on 
this earth. It must create greater and 
ever greater air might. It must drive 
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ahead night and day toward an air 
power never before dreamed of. 


The Northrop group of airplane 
designers and builders shares in this 
all-consuming task. To the job they 
bring not only the skills of production 
but a forward looking concept in aero- 
dynamic design. 

The warplanes devised and being 
produced by the Northrop group will 
speak for themselves in the skies of 
battle. And as they speak, the Northrop 
group will be working on—creating 
and testing the still more deadly 
Northrop aircraft to come. 


NORTHR o) i Aircraft, Inc. 


NORTHROP FIELD, HAWTHORNE, CALIFORNIA, U.S.A. 
MEMBER AIRCRAFT WAR PRODUCTION COUNCIL, INC. 











Smithsonian Institution enshrines 
famed Northrop “Gamma" 


The Northrop group draws upon 
the same “know-how” that created 
the Northrop “Gamma”. The air- 
plane pictured is the one flown by 
Explorer Lincoln Ellsworth over 
the Antarctic, and is now in the 
Smithsonian Institution. Aerody- 
namically in advance of its time, the 
Gamma, built in 1933, pioneered 
the use of split trailing edge flaps 
now widely used on American mil- 
itary and transport aircraft. The 
Gammas were the first airplanes 
to be used as attack bombers. 
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Fig. 11. Propeller installation with anti-icer. 


shop’floor plan should be made by the 
plant layout group based on general 
plant arrangement, parts flow and stor- 
age, assembly flow and storage, feeder 
lines, conveyor systems; handling _fix- 
tures, and production control stations. 
Normally, a prototype airplane is 
planned and constructed on an expedited 
° basis. With this in mind, in addition 
to the fact that any new model is sub- 
ject to engineering changes, the pro- 
duction prototype should not be con- 
sidered suitable for production line 
development. Under a development pro- 
gram of this nature, it has been found 
desirable to select production airplane 
No. 10 or No. 25 as the production de- 
velopment prototype. 

Stage analysis should progress di- 
rectly into detailed station analysis— 
planning and combining individual 
stage-station job units with similar units 
of other stages for the establishment of 
final line assembly job units. Detailed 
study of each functional installation 
unit relative to its structural unit work 
allocation zone should be made, based 
on stage unit priorities and coordinated 
with the preliminary line layout. 

A number of preliminary ‘ stations 
should be determined for each individual 
stege by dividing the number of stage 
installation units by the number of ‘ Fig. 9. Mid-area subassembly jig. 
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Whether the wheel dressing job to be done 
is simple or complicated, fine or rough, large or small, from every point of view, the 
Vinco B-1 (Angle Tangent to Radius) Dresser is the one to use. Grinding wheels up to 
14” in diameter may be dressed, either convex or concave with radii up to 242" diameter 
with any combination of angles tangent to any radius. The B-1 Dresser may be used on 
practically all surface grinders and on external, internal and cutter grinders (in some 
cases, Vinco special Sub-Bases must be used). You can’t go wrong with a Vinco B-1- 
and you can get immediate delivery from stock. 


VINCO CORPORATION ¢ 8865 SCHAEFER HIGHWAY, DETROIT 27, MICHIGAN 


MILLIONTHS OF AN INCH FOR SALE BY YY | N C O 





Semi-Automatic Hydraulic Spline and*Gear Grinder ¢ Optical Master Inspection Dividing Head « Involute Checker e Angle Tangent to Radius Dressem 
e Index Plates « Precision Vises @ Sine Bars-e Straight-side Spline, Serration Spline. Involute Spiine and Helical Spline Plug and Ring Gages 

, 
Thread Ring Gages and Masters ¢ Spur and Helical Master Gears * Munition Gages ¢ Propeller Hub Gages ® Built-up and Special Gages * Gee 


Rolling Fixtures ¢ Spline and Index Fixtures ¢ Hydraulic Power, Control, Utilization and Distribution Units * Engineering, Design and Developments 
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working zones. The stage unit priori- 
ies should be coordinated with the ap- 
proximated stations and numbered ac- 
ordingly, to establish the unit priority 
elative to zone and stage-station. 

The unit items determined for zone 
tage-station installation represent one- 
man job units for each stage. Each of 
hese stage job units will eventually be- 
ome a part of a complete job unit rela- 
ive ‘o the entire assembly line, or, if 
suffic'ently large within themselves, may 
become individually complete line as- 
sembiy job units. 

Preliminary job units should be re- 
orded by means of a job unit operation 
sheet (Fig. 6) carrying designation 
um'ers for the following: Specific 
mod:!, stage (by engineering unit desig- 
nation or by assigned stage letter), 
stage-station, anid work allocation zone. 
Preliminary job units for all stages 
hou'd then;be coordinated with similar 
stage-station priorities and zones. Thus, 
yone priorities will be found, and by 


alloting to each zone only that amount 
of work which can be accomplished in 
the estimated maximum working time, 
the number of final line assembly sta- 
tions will be determined. 

Having worked to a consistent work- 
ing-time element, the stations will be 
approximately balanced, requiring ad- 
ditional refinement as job rnit time 
estimates are revised, changes are made, 
ete. Job unit numbers should drop the 
stage-station designation upon becom- 
ing a part of a specific line assembly 
job unit. New numbers should define 
the specific model, station and zone. 

Two proven production procedures 
items are key sheets and work loading 
production charts. Key sheets are skele- 
ton perspective diagrams of the major 
units issued as black-and-white prints 
to the line assembly group. Planners 
analyzing stage, stations, or zones may 
mark up a key sheet with block sketches 
of the items installed in general rela- 
tionship to the diagram, listing all at- 


Fig. 12. Delivery end of final assembly 
line. Chain and line motor are seen in 


right foreground. 
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taching parts, estimated time, ete. These 
sheets may serve as a visual means of 
work-loading coordination. 

A work loading production chart 
(Fig. 7) is similar to the flat-pattern 
plant layout and assembly line layout. 
A work loading chart should portray 
only one particular assembly line, in- 
creased in seale, and need not incor- 
porate all line loops or bends. Under 
each station should be a series of tabs 
listed by zone, upon which has been 
printed the job unit name and number 
and estimated time. By shifting the 
various tabs from station to station, 
station-time balancing may be easily ac- 
complished and the results perceived at 
a glance. , 

As station analysis progresses, job 
units should be checked against the cur- 
rent airplane for major changes. By 
the time job units are being prepared. 
the pre-selected production develop- 
ment prototype (airplane No. 10 or No. 

(Turn to page 360) 














_ Everything except dust on the floors is ‘saved by NAA's Texas 
“Division in its well organized, dividend paying salvage program. 


E VERY BY-PRODUCT ITEM—each scrap 
and shaving, worn-out cutting tools 
and files, lumber from shipping eases, 
even paper and paper fasteners and 
clips—are carefully segregated at 
North American Aviation in Texas. 
They’re either salvaged for re-use or 
returned to processors to be put back 
into the war effort in the form of new 
material. 

Working on the theory that every 
little bit—even the tiniest rivet or most 
gossamer thread of metal machinings— 
helps in winning the war, the material 
conservation department at the NAA 
plants in Dallas has for many months 
been conducting a vigorous campaign 
against waste. 

In reality, the campaign is two-fold 
but .works toward a single purpose, the 
elimination .of waste. Employees, from 
the day they start on the job in either 
of the-two big manufacturing plants 
where the company produces P-51 Mus- 
tangs, Texan trainers, and B-24 Libera- 
tors, understand that they must not 
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waste material. At the,same time they 
are taught to segregate*the scrap from 
their job operations so that, it can either 
be quickly returned to the’processors or 
sent directly back into, production. 

These salvage-consciow$-employees are 
responsible, in a great wagdsure, for’ the 
record of enormous savingof materjals 
needed in the war effort. The coopera- 
tion between the employees and the ma- 
terial;. copservation,“department—for. it 
is an employee program—has resulted in 
the saving of large amounts of critical 
materials. 

Tangible results of the program. in- 
clude: The saving of thousands of 
sheets of new aluminum through the 
work of conservation-minde#” workers 
who constantly strive to obtain more 
parts and less waste from the sheets; 
the prevention of stopline shortages by 
the return of parts and materials to pro- 
duction by the salvage department; the 
re-use of lubricants and oils; a 40 per- 
cent decrease by weight in the volume 
of rivets, bolts, and other small parts, 


“the importance of the war on waste be 





























which were being lost to production 
through repairs; and, of course, the re 
turn of serap to metal suppliers who 
combine it with new material and ge 
it back into production. 

The cooperation between the conser 
vation department and the individual 
employee begins the day the latter starts 
on the job. Part of the induction ix 
struction given every new worker 3 
devoted to material conservation. New 
employees who come to the plants from 
company - sponsored “earn - while - you 
learn” training schools already are con- 
servation-conscious through their school 
training. Posters, articles, and pictures 
in company publications constantly keep 


fore them. Special displays, showing 
the types of unnecessary waste, the 
causes, and the remedies, are prepared 
frequently by the material conservation 
department. 

The supervisory staff of the ‘woiMllustie 
plants is schooled in conservation anifMeft shc 
salvage methods by the education dejMPontain 
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pariment, which conducts in-plant train- 
ing courses. 

But the campaign goes much further. 
In each production department, salvage 
monitors are appointed by the depart- 
ment head. These workers are responsi- 
ble {or encouraging prevention of waste 
and proper segregation of scrap mate- 
rials. In addition, monthly contests dre 
conducted in each plant, with awards 
going to the departments which have the 
best serap-segregation records. And 
special merit awards are presented peri- 
odically to departments with records of 
exceptional savings in materials through 
improved production methods which 
eliminate waste. 

The conservation department main- 
tains conservation investigators on each 
shift who constantly study sources of 
wasie, make surveys to improve elimi- 
nation of waste, and work with the de- 
partments to coordinate the efforts of 
employees and of the conservation de- 
partment in curbing waste-producing 
conditions. 

These investigators also pay monthly 
visits to the plants of subcontractors in 
order to aid them in improving their 
methods of waste prevention and scrap 
handling on company materials. They 
also consult with the subcontractors on 
conservation programs for their own 
materials. 

Waste is a problem in multiplication. 
A special display held recently at the 
Dallas plants illustrates the point. The 
display was made up of rivets, bolts, 
and other small parts, all salvaged from 
trash drums. One rivet or bolt dropped 
on the plant floor seems insignificant— 
but when hundreds of fabrication de- 
partment employees each drop four, 
five, or six rivets or bolts, the totals 
mount almost beyond belief. 

That was several months ago. Now, 
however, a day’s accumulation of sal- 
vaged parts can be measured in hand- 
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llustrating right and wrong way of handling rivets. Photo at 
eft shows incorrect method of using paper cups, or similar small 
ontainers, to dispense rivets. This results in wasté shown in the 





This pile of rivets, bolts, and small parts, swept up from factory floors at North American 
Aviation’s Texas Division, was featured in stop-waste drive by material conservation depart- 
ment. Every member of the supervisory staff in every fabrication department was shown 
display. In less than a month there was a 40 percent decline in volume of such parts left 
lying on the floor. 


fuls. Such visual demonstrations drive 
home conservation aims. 

Further assistance is given by help- 
ing each employee to understand and to 
fulfill his personal responsibility in get- 
ting the maximum number of war prod- 
ucts out of each war material, and to 
segregate all unavoidable serap. 

Containers for each type of scrap 
material are given separate colors and 
labels. In the machine shop, wooden 
tags, correspondingly colored and 
labeled, are issued to workers with job 
orders and parts to be worked. After 
a machine operator checks to see that 
the color of his segregation tag is proper 
for the material he will use on his job, 
he hangs the tag on a bracket above his 


center photograph, where cup was overturned, spilling rivets. In 
photo on right, proper method is seen demonstrated by NAA’s 
William R. Goodman. He picks rivets out of pocket of apron, 


machine. When the tag goes up, con- 
servation scrap men provide the proper 
serap container. When the job is com- 
pleted, serap men clean up the machine 
and the tag is put back with the parts to 
travel with them until the final machin- 
ing operations are performed. 

Serap, thus segregated at the source, 
is easily and quickly returned to smelt- 
ers and, for this reason, much emphasis 
is placed upon this system at North 
American. Mixed scrap, which is of 


no value to the war effort, thus is mate- 
rially reduced. 

Not only are scrap drums marked 
with the type of material to be deposited 
in. them but they also bear the reminder 
“SOS—Save Our Serap.” 
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SPRVICE is the characteristic you mate 
want most in a capacitor. And that’s the a fu 
reputation of Tobe Capacitors, earned through an 
almost complete absence of ‘‘returns’’! e Lasting stamina 
is built into Tobe Capacitors through every careful step in their 
manufacture...checked and cross-checked by frequent, rigid inspections. 
For your further assurance of complete satisfaction, every Tobe Capacitor is rated 
ultra-conservatively. e The Tobe Oil-Mite Capacitor shown below is oil-impreg- 
nated and oil-filled. It meets Army and Navy immersion tests. e The ingenuity of 
Tobe engineers is at your ready disposal in all capacitor 
problems. Inquiries will receive prompt attention. 











SHUNT RESISTANCE INSULATING RESISTANCE — 

1000 megohms or better TERMINAL T0 CASE 5000 megohms 
POWER FACTOR ... .002—.005 CAPACITY ..... 5.0—5.0 Mfd. 
WORKING VOLTAGE DIMENSIONS ... 2” x 334" x 334” 


LONG LIFE 400 Volts D.C. at 72°C. Meets Army and Navy Immersion Tests 
ASSURED! 600 Volts D.C. at 38°C. Oil Impregnated—Oil Filled 
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All machinings in NAA machine shops are carefully segregated in 
distinctively colored containers, labeled for particular material. 
Hanging above Operator Paul Peck’s machine is wooden tag bearing 


eame label as on céntainer. 


The material conservation program 
does not stop with reduction of waste 
through good work habits and serap 
segregation. It includes the project of 
increasing the number of parts which 
can be obtained from one piece of mate- 
rial. Working with the men and women 
who build the planes, the conservation 
department has been able to save or 
reclaim many thousands of pounds of 


materials during the 15 mo. it has been 


a full-fledged department. 


be ae 


& 
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Follow-up on unused parts to determine cause for rejection so 
that cures might be recommended was inaugurated by company’s 
material conservation department. 


This program brought a 30 


percent decrease in volume of rejected parts in first 60. days. 


Extra parts often can be obtained by 
using cull or remnant stock such as is 
left over from the making of parts. 
After checking cull stock against cut- 
ting size records, cutting charts are pre- 
pared to show how excess scrap can be 
eliminated on future orders, or how 
scrap already produced can be used in 
making other parts 

Sheet metal, machine forming, plaster 
form, and die departments cooperate 
with the conservation department in an 


Dry cell flashlight batteries, 
even those of small pencil type, 
are among many items company 
reclaims. James McDonough is 
seen turning switch on the re- 
charging apparatus which reju- 
venates used _ hatteries. 


endeavor to have parts developed from 
flat patterns, thereby reducing the extra 
forming, trimming, and drilling opera- 
tions necessary when parts are developed 
in the rough. 

Many of the suggestions which have 
resulted in saving materials have come 
from other than conservation department 
employees. For example, nearly 800 
in. of wire is saved on each Texan com- 
bat trainer built at North American, 
beeause two of the workers in the elee- 
trical and radio department were inter- 
ested enough in the program to devise 
a new material-saving method of wire- 
cutting. 

The janitors who sweep the factory 
floors have enlisted in the campaign, 
too. Each of them is given a 20-hr. 
course in materials and processing in 
order that they may aid conservation 
through knowledge of materials which 
can be reclaimed. 

Reclamation, an important phase of 
the material conservation program in 
the Dallas plants, consists of collecting 
materials which might otherwise be 
consigned to the scrap heap and pre- 
paring them for further use. 

Lumber, for example, obtained from 
shipping cases bringing material to the 
plants, is cleaned and used again in the 
erating and shipping departments. The 
only lumber sold as serap are those 
pieces which cannot be re-used in NAA 
operations. 

Drills and-serew driver bits are re- 
claimed by re-sharpening. Hydraulic and 
other oils are reclaimed through use 

(Turn to page 360) 
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%& Shade gives shape. That's why Craftint Double- 
tone Drawing Paper, with its automatic shading, is 
the sensation of the aircraft industry. Three dimen- 
sional drawings, shaded much more perfectly than can 
possibly be done by hand, are produced in approxi- 
mately the same time as is required for ordinary pen 
and ink outlines. Hand shading, with its waste of man 
hours, is completely eliminated. 


CRAFTINT Doubletone Drawing Paper is the fastest 
known medium for handbook and manual illustrations. 
Can be used by any draftsman or commercial artist. 
Eliminates the need for half tones or Ben Days. Meets 
Government specifications. Is used by most of the 
leading aircraft and parts manufacturers. 


PRODUCTION LINE DRAWINGS 


%& CRAFTINT three dimensional perspectives also 
are in wide use on the production line. They save the 
time required to teach new workers how to read blue- 
prints. They are accurate, enable sharp detail and 
high lighting. 


PUTS SPEED 
INTO WAR PRODUCTION 


%& CRAFTINT Doubletone speeds Handbook and 
Manual production—puts zip into the production line. 
See specimens of Craftint drawings on Pages 105 to 
115 in the new book just issued by the Air Service 
Command—"A. N. Specifications . . . Guide to 
Proper Preparation of Technical Handbook Art and 
Manuscript for Army and Navy”. 
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Spotwelding aircraft parts by Frostrode process. 


efrigerated Welding Tips 
and Money 


Save Time 


Sr WELDING of the enormous number 
of small parts required in airplane 
construction has been speeded up as 
much as 300 percent by the use of 
refrigerated electrodes. 

Formerly much time was lost in dress- 
ig and cleaning the tips of copper 
electrodes, the trouble being caused by 
exessive heat generated -during the 
relding process. 

At first, refrigeration of the holders 
nd welding arms was tried, with very 
efinite improvement in quality of work 
ind with time saved. Then came the idea 
if using a hollow tip which would not 
nly be easier to cool but would be more 
liectively kept at the correct tempera- 
ure due to the smaller amount of mate- 
ial between the coolant and the souree 
if the heat. 

The Frostpoint electrode made by 
‘rostrode Products, Detroit, consists of 
f permanent shank with a Frosteap 
ollow, renewable copper point, ribbed 
i the inside for strength and also to 
ive more cooling surface. Use of in- 
emal ribs in the design permits the 
boint to be made considerably thinner, 
lus bringing the coolant’ closer to the 

uree of heat. 
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Frostcap electrode cap, showing ribs for 


strength and cooling. 


At a leading aireraft factory, the use 
of ordinary refrigeration resulted in 
nearly a 30 percent extension of time be- 
tween cleaning periods. In another case, 
it was found that the increase of spots 
possible between dressings was increased 
by as much as 150 percent, while on 
thicker stock—.091 in.—the number of 
welds was frequently quadrupled before 
the points required dressing. 

Changing from ordinary to Frost- 
point electrodes enabled one of the 
manufacturers to step up the number of 
welds between dressings to a rate 300 
percent above his best output when 


‘using ordinary cooling methods. 


The amount of gain apparently differs 
widely with changes in* conditions and 
materials; Some companies report as 
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Circulation and cooling system of Fros- 
trode electrodes. 


high as 15 times as long between dress- 
ings while others only claim 50 percent 
benefit. However, every user claims a 
distinet saving. over the use of ordinary 
refrigerated electrodes. 

Frostpoint electrodes are permanently 
attached to the machine. The only part 
requiring removal is the small point. 
For this purpose, the manufacturer sup- 
plies a special electrically heated pliers 
which expands the point and makes its 
removal or replacement simple and 
rapid. 
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Cross section of Frostrode weld, showing 
effect of refrigerated electrode. 














By H. L. 


How Tax Policies 
Affeet Our Industry's Future 


FEDERMAN 





ONGRESS may soon again re-examine 
the entire tax question. In this 
process, the aircraft industry may enter- 
tain some hope as to more liberal treat- 
ment on reconversion and the building 
of postwar reserves. However, the pend- 
ing House-approved tax measure largely 
ignores the aircraft industry’s pleas for 
a revision of the renegotiation proced- 
ures and the establishment of postwar 
reserves. 

If and when this entire subject is re- 
opened, it is likely that the aircraft 
builders and other industrial groups will 
once again prepare to seek remedial 
action. In the meantime, there are defi- 
nite indications that the Administration 
is preparing to bolster its present posi- 
tion in such matters and plans to resist 
any major revision of its present stand. 
A number of seemingly unrelated events 
all point in this direction. 

Not so long ago, the Federal Reserve 
Board presented a special study show- 
ing “business deposits” at a record high. 
Soon thereafter, the SEC issued a com- 
prehensive survey on corporate war and 
postwar reserves. This study “originated 
in response to a Treasury Department 
request for certain information on the 
subject.” Then there is the authoritative 
work, Postwar Expenses Related to 
Wartime Incomes issued earlier by the 
Division of Tax Research, Treasury De- 
partment. It is academic to note that 
the Treasury Department administers 
the tax laws, but it is a fact worth re- 
membering when studying all of these 
reports. 

Taken in the aggregate, all of this 
material forms a pattern revealing the 
official Administration philosophy. All 
American industry is, of course, affected, 
and the aircraft group is no exception. 
But the aircraft builders appear to be 
hit the hardest by existing regulations. 
Intelligent action can be taken only 
after a close analvsis of all the factors 
involved. 

The Federal Reserve Board study and 
the recent SEC survey may be lumped 
together. The former showed “business 
deposits” at an all-time peak of $38,- 
700,000,000. The latter report revealed 
that up to the end of 1942, 146 corpora- 
tions (out of 250 examined) created 
$514,593,000 in postwar reserves. The 
implications ean plainly be read: to 
mean that industry is capable of financ- 
ing its own reconversion program and 
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therefore existing tax policies need not 
be changed. 

The figures advanced are imposing 
but contain a number of fundamental 
fallacies. In the first place, the com- 
panies having the greatest burden in ad- 
justing to peace activities do not neces- 
sarily have the reserves. Secondly, while 
the SEC data is enlightening, in some 
respects it must remain meaningless 
until some reliable estimates may be 
made regarding the cost of reconversion 
and attendant postwar commitments. 

Neither the Federal Reserve or SEC 

study discloses any specific data. for 
the aircraft industry—the group with 
the greatest postwar uncertainties. The 
five largest companies in each of the 
basic 50 industries are used in the SEC 
survey. Selections were based on the 
prewar activities of the corporations, 
presumably 1939. By this process, the 
aircraft industry did not even get its 
foot in the door. 
* Nevertheless, for proper perspective 
it may be interesting to note the earn- 
ings recorded by leading American in- 
dustrials for the four year period of 
1939-1942 inclusive, as taken from the 
SEC data and as compared with similar 
results established by representative air- 
craft companies and as reported by the 
statistical services. 





TABLE | 
NET INCOME TRANSFERRED TO SURPLUS* 


(Selected American industrials as compared 
with representative aircraft companies, 1939- 
1942 inclusive)** 


Amount 
in 
Millions 
GENERAL INDUSTRIALS ~ 
General Motors Corp............... ..-- 
E. I. duPont de Nemours & Co........... 
American Tobacco Co...............-05- 


90.4 
COMAEAT BABOUIIO: GO in ooo 6.055.656 6e sale oseic he wee 216.8 
Westinghouse Electric Co................ 80 .2 


Sears, Roebuck & Co..........:.s.esc00: 140.2 
Anaconda Copper Mining Co............. 135.2 
Standard Oil Company, N. J............. 443 .9 
Socony-Vaccum Oil Co................-- 159 .2 
United States Steel Corp................. 381.3 
AIRCRAFT 

Boeing Airplane Co\-).56 oo. ee ek $14.4 
Consolidated Vultee Corp................ 28.9 
Curtiss-Wright Corp... .........02.s000: 67.8 
Dougieas Amorelt: CO. «oe 5.26.65 gos p eye ces 48.2 
COPS ap SOS OA GS eS era 24.9 
United Aircraft Corp. .....0.00.5.00008: 65.2 


Notes: *As adjusted by adding back reserve 
provisions charged against income. 

** Years shown are either for the calendar 
or fiscal period, but in all cases a four- 
year term is covered. 

Sources: Corporate War & Postwar Reserves, SEC; 
Standard & Poor's Aircraft Industry 
Survey; and Moody’s Industrial Manual. 



























This is done herewith in Table |. Ng 
earnings are used, since reserves do n 
tell the complete story. Regardless gf 
how labeled, if a company has a backlo 
of earnings—and has not paid all of j 
out in dividends—a nest-egg is availa} 
for postwar purposes. It is, of cour 
essential to know if these reserves an 
surplus accounts are represented } 
eash or fixed plant. This, in itself, is 
vital distinction. 

In any event, the accompanying tab 
is helpful because it does show whid 
companies derived the most benefit fro 
war activity. Using this measure, th 
aircraft industry is far removed fr 
being the country’s leading “war baby 
—as it is popularly supposed to be. 

Of far greater significance is the fag 
that those industrials whose transitic 
back to a peacetime economy will rep; 
sent no major problem, have the “bus 
ness deposits” and “reserves” which 
government surveys highlight. The air 
craft group, despite war-inflated acti 
ity, has never been able to accumula 
as much of an earnings backlog to bei 
the same league with other major indi 
trial enterprises. For example, Curti 
Wright, which shows the largest agg 
gate earnings for the four year peri 
examined, is dwarfed by every non-avi 
tion entity presented in the table. Mam 
more companies not shown also ha 
impressive earnings backgrounds whit) 
makes those of the aviation busine 
appear rather picayune. 


F. 


The Treasury Department’s treatma— a f 
of reserves and postwar expenses relate i, 
to wartime income is not merely a usefii . 
guide to the aircraft group but can als m! 
suggest where corrective action may } I 
directed. prc 

The Treasury recognizes that sind ite 


Federal taxes under the present law mi 
take up to 80 percent of a corporation Ma 
net income, the nondeductibility of 7 
serves which provide for costs related 
the war not only overstates wartime i! 
come but limits the ability of busing I 
firms to create such reserves. Accorl 
ingly, advocates of postwar reser’ 
urge the allowance of such reserves I 
a deduction from taxable income. 

In other words, instead of trying 
correct the renegotiation processes, | 
would be far more desirable and effet 
ive to concentrate on the tax element’ 

Yet, this is not generally appreciatd 
Thus, in the hearings before the Ho 
Ways & Means Committee last S¢ 
tember, the aircraft industry emphasiz 


the effects renegotiation was having 4 . 
its working capital and financial cov! p! 
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F.. ALONE could not produce the tough, lean efficiency of 
a fighting Aeroprop. True, fire can toughen its hollow, 
rib-reinforced steel blades, but the Aeroprop is tempered 
in many other ways. 


It is tempered by ceaseless engineering efforts to im- 
prove the very qualities which make the Aeroprop a favor- 
ite among pilots. It is light. Make it lighter. It is strong. 
Make it stronger. Simplify it further. 


The Aeroprop is tempered in production where thou- 


sands of craftsmen build it to finest precision standards. 


It is tem pered in the test house where endurance runs 
test each performance factor under combat conditions. 


It is tempered at the battle-fronts where Aeroprop tech- 


ba atroprooucrs DIVISION © GENERAL MOTORS CORPORATION * DAYTON, OHIO 





nicians observe, check, and report the facts that can be 
used in building tomorrow’s Aeroprops. 


Yes, from drafting board to combat, the Aeroprop is 
tempered for flight—in the heat of furnace fires, in the 
minds of engineers, in the hands of skilled craftsmen, in 
the service of a host of pilots who fly for Victory. 


Keep ‘’Em Flying! 


In War and Peace, Propeller 
Production at its Best! 


GM 


VICTORY 
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¢ a) Rr . Here’s a versatile job that 2 
can be operated from land hae 
mses bases as well as aircraft app! 
carriers. Reputed to carry indi 
a bomb load faster and ed 
farther than any single en- aver: 
gined dive bomber now in word 
service, the Curtiss Hell- =: 
diver depends on RBC aed 
Aircraft Needle Bearings, Mh 
located at many vital hans 
points, for smooth, efficient i 
operation. 
RBC AIRCRAFT 
SERIES — #15 
CURTISS 
SB2C 


HELLDIVER 
DIVE BOMBER 





ROLLER BEARING CO. of AMERICA 


TRENTON ....NEW JERSEY 
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While it is true the aircraft builders 
were hit hard by renegotiated contracts, 
there is a fundamental fallacy to the 
approach used. As has been previously 
indicated, the tax rate is so high that, as 
a practical matter, of every dollar re- 
negotiated, only about 20 to 30c on the 
average comes from earnings. In other 
words, were earnings not reduced by 
renegotiation, a substantial portion 
would have, in any event, been recap- 
tured by excess profits taxes. 

There are a number of examples at 
hand to provide ample substance to this 
assertion. During 1942, Boeing refunded 
about $34,300,000 through renegotiation. 
However, Boeing’s Pres. Johnson ob- 
served that “if the refunds were not 
made, approximately 80 percent (of the 
refund) would have been returned to 
the government through taxes.” More 
recently, Bell Aireraft completed its 
1942 renegotiation of contracts. The 
company announced that $8,900,000, be- 
fore taxes, is being returned to the gov- 
Sernment. However, after taxes, the net 
effect on earnings would be only about 
$1,163,180. 

It is also of interest to note that this 
amount was more than covered by. the 
$1,200,000 reserve for contingencies set 
up out of 1943 earnings, although the 
management did not choose to charge 
the renegotiations against this reserve, 
but against earned surplus. For all prac- 
tieal purposes, this difference is merely 
n bookkeeping one, since earnings remain 

nehanged (before reserves but not in- 
luding $1,800,000 postwar rebate) at 
$11.78 a share, as reported on the 356,- 

50 shares outstanding at the end of 
1942. 

Incidentally, Bell is now reported 
pperating mainly on a fixed fee for its 
urplane contracts, and although the 
margin of profit is smaller than on price 
ork, the volume has increased consider- 
bly. Ordnance work is also on a fixed 
price basis. On an over-all basis, close 
servers believe Bell may be able to 
am about as much in 1943 as in 1942, 
before reserves and refunds. 

All down the line, similar conditions 
lay be found to pertain, in varying 
egree, for every major aircraft com- 
any. This simply suggests that it is 
utile to attempt to improve the rene- 
tiation processes. Instead, the frontal 
pproach should be directed at the tax 
hws and their effect on the aircraft in- 
ustry’s future. 

The frequent assertions advanced by 
overnment agencies that the Treasury 
constantly “saving billions through 
thegotiation,” is a good deal of hokum. 
ubstantially, all of these savings would, 
L any event, have been siphoned off 
tough taxes. However, there is a dis- 
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of the Harvard Business School were: 


ca ee 


tion, and in support of its views, studies © inclination.to overlook“#he confusion— 
«the huge. waste in manpower caused by 
“hegotiators constantly poring over books 


and harassing industry by repeated re- 
capture attempts on the same contracts. 
The ‘direct tax approach would center 
control. and regulation of earnings in 
one government agenev—the °Treasury 
Department. 


Treasury's Position 


In its tax discussion, the Treasury 
examines in some detail the various ele- 
ments it considers as proper charges to 
wartime income, and the aireraft in- 
dustry can profit by a close study of 
these factors. 

The Treasury attacks the attempt to 
make the déduction of surplus reserves 
from wartime income tax-free. It dis- 
putes the contentions that taxes on war- 
time income are so high as to endanger 
the financial stability of enterprise and 
that the accumulation of tax-free sur- 
plus reserves will make possible large 
employment creating expenditures and 
capital outlays by business in the post- 
war period. The question is raised of 
subsidizing capital expansion through 
tax remission. The point is made that, 
ordinarily, new capital has been secured 
from reinvested earnings or the capital 
markets and not from subsidies, exeept 
“fn special instances for reasons of 
broad public policy.” 

The Treasury does not answer the 


aireraft group’s claim of “profitless < 


prosperity.” Also ignored is the fact 
that new capital is unlikely to flow into 
an industry that is faced with much 
future uncertainty and beset with pres- 
ent tax pressures. Furthermore, if the 
maintenance of a strong aircraft in- 
dustry is nat good “public policy”, then 


what other industry has a better claim? 

Discussion centering around the types 
of expenditures for which postwar re- 
serves may be provided, promises to 
hold some hope for the aireraft builders. 

Need for dismissal payments is recog- 
nized as arising from. the enormous war 
expansion many firms.have undergone. 
It is asserted that “since it represents 
a payment directly connected with the 
activities of the war firm in earning 
wartime income and for which no post- 
war services will be rendered, in an 
accounting sense it constitutes a charge 
against wartime income.” 

While abnormal maintenance expendi- 
tures are considered as proper deduc- 
tions, it is unlikely that this element will 
figure very prominently in the aircraft 
group’s future problems. 

Reconversion costs come in for atten- 
tion and are particularly pertinent. It 
is maintained that if these costs “are 
connected with the return of plants to 
their prewar status, they would be allo- 
cated, in accounting principle, against 
wartime income. In order to earn war- 
time income, costs had to be incurred 
for conversion to war work, and costs 
will also have to be ineurred to return - 
to peacetime production. .. . The case 
is doubtful, however, if Government- 
owned or amortized facilities are in- 
volved, or if reconversion necessitates 
purchase of new plant and equipment.” 

Losses resulting from cancellation of 
war contracts are given their due. It is 
recognized that any such losses having 
arisen in connection with the firm’s war 
production, would represent proper de- 
ductions from income earned under war 
contracts. 

Inventory losses due to declines in 

(Turn to page 334) 









TABLE II—OPERATION OF CARRY-BACKS FOR INDIVIDUAL CORPORATIONS 
(Classified by peacetime product and by type of postwar cost, in millions of dollars) 


























Items bearing on the magnitude of postwar losses |Maximum Amount 
Ap- of refund 4 
proxi- — — 
mate | | 
Corporation base | Amount | 
for the |Company’s estimate| Inven- | Net Cost of Income | Excess- 
| earry- of postwar tories | plant | sales dismissal tax Profits 
| back ¢ costs > 1942 1942 1942 compen- tax 
sation ¢ | 
Contract-cancellation | 
losses and dismissal 
compensation | 
| 
1. Aircraft, Co. A....| $74.2 7.8 Adjustment of $52.2 |$15.6 | $351.2 | Not avail. $1.6 | $51.4 
| plant and per-| 
| sonnel on ter- | 
mination and } | 
development | 
costs | 
2. Aircraft, Co. B.... 115.0 4.0 Postwar read-| 96.7 yg 245.2 12.8 10.4 | 75.0 
® justment | 
3. Aircraft, Co. C....| 213.0 | 24.2 Postwar read-| 289.5 | 28.0 669.5 | Not avail. 8.8 | 143.8 
justment | 
4. Aircraft,Co.D...| 140.2 | 12.7 Contingencies | 38.7 | 19.0 376.6 | Not avail. 3.6 101.8 

















@ Net income before taxes in 1942, plus an assumed 

> Accumulated reserves through 1942. 

¢ Assuming $150 (approximately one month’s salary 
in 1939. . 

4 Estimated taxes in 1942 and 1943. 

¢ As stated before House Naval Affairs Committee 


Sources: Moody’s Industrials & Public Utilities; 


Oct. 1943. 


income in 1943 equal to 1942. 


) is paid to employees in 1942 in excess of employment 


in hearings on renegotation of contracts. 
and Division of Tax Research, Treasury Department, 
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FOR THE GROUND FORCES 


By softening resistance ... by disrupting supply... by 
whittling down industrial resources . . . and by grinding 
away morale and the will to resist, the Air Forces prepare 
the way for the ground forces. It enables them to accomplish 
their job with something less than the appalling sacrifice 
that otherwise would be demanded. It reduces the “blood 
and sweat” of the ground forces. 


Brilliant and daring American airmen deserve the finest planes 
that can be built—and from all reports they are getting them. 


The wide use of Vickers Hydraulic Equipment on the 
majority of combat planes is a source of highest satisfaction 
to Vickers Incorporated. We build better controls for better. 
planes for better airmen. 


VICKERS Incorporated 
1462 OAKMAN BLVD.  - DETROIT 32, MICHIGAN 


ENGINEERS AND ‘BUILDERS OF OII HYDRAULIC EQUIPMENT SINCE 1921 
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Mercedes-Benz DB-601 engine camshaf? 
A (left) is carried on bearings secured by 
studs B from cylinder head. End play and 
gear adjustment are handled by threaded 
collars C. Valve rocker adjustments are 
conventional screw and nut type. (Redrawn 
courtesy Flight.) 





Fiuid coupling supercharger drive major components 
of Mercedes-Benz DB-601 (right) include driving por- 
tion C which is mounted on shaft by splines B. This as- 
sembly is engine-driven through bevel gear. Outer, or 
driven section, is in two parts, cover D being provided 
with bearing in which shaft turns. Oil under pressure 
is provided by engine driven pump through hollow shaft 
A. Unit C is free to float endwise in outer casing, and 
slip between sections is regulated by endwise adjust- 
ment of D, which varies clearance and, therefore, drag 
between driving and driven parts. (Redrawn courtesy 
Flight. Also see AviaTion’s Sketch Book of Design Detail 
for Feb. 1943.) 








Exploded view showing major components of Beech 
AT-10 Wichita, widely-used transition trainer. 
Greatest portion of plane is of wood, with spars, ribs, 
and covering of wings being of plywood, as well as 
fuselage frames, longerons, and skin. 
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AEROQUIP SELF SEALING COUPLINGS AND HOSE LINES 
WITH DETACHABLE FITTINGS ARE STANDARD 
ON ALL ARMY AND NAVY AIRCRAFT. 


AEROQUIP CORPORATION 


JACKSON, MICHIGAN, U. S. A. 





WAREHAM BLDG., HAGERSTOWN, MD. ~ 1709 W. 8th, LOS ANGELES ~- PRENCO—72 STAFFORD ST., TORONT®, ° 
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oway view of belly tank dropped 
rom Jap Zero fighter plane in China. 
onstruction is all-wood,. with frame 
wilt up of wood ribs A, B and C, wood 
ogerons D and E, the whole being 
lywood-covered. Despite fact that front 
md had been bashed in by crashing, it 
as seen that tank lacks aerodynamic 
eanliness of American tanks built for 
me purpose. 
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Outer wing panel of Italian Macchi 200 fighter plane attaches 

to center section (right side of which is shown here) by bolts 

’ -~-- through four attaching points shown at A, B, C and D. Center 
section is ‘conventional truss, with built up rib between spars, 

.. front.of which is at right, Control connection is at E, just aft 
of rear spar.-F is fairing between fuselage and outer end of 
center section, 
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WALKER-TURNER MACHINE TOOLS 
have “what it takes” for precise work as well 
as for fast production. The rigid require- 
ments of many of the products on which 
they are used offer positive evidence of this. 
The Portman Comparator, is an excellent 


example. 


Walker-Turner quality is the result of careful 
design and discriminating selection of ma- 
terials by engineers who pioneered the prin- 
ciple of weight conservation in machine 
tools. That is why industry is using more 
than 100,000 Walker-Turner Machine tools 


today. Send for latest catalog. 


WALKER-TURNER COMPANY, INC, 
1214 Berckman Street, Plainfield, N. J. 


loth and fast Produdion | 






















LKER-TURNER | 
ACHINE TOOLS! 


UPPER 
From photograph of 
Portman Comparator. 

CENTER 
Walker - Turner 20" 
Drill Press. 260 to 5200 
r.p.m. Hand or power 
feed. 


LOWER 
Walker-Turner Radig! 
Drill in Plant of Port- 
man Machine Too! 
Company. Drills to 
center of 62°: circle. 
Spindt speeds 160 to 


r.p.m, 
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Bell P-39 Airacobra Frise-type ai- 
lerons have both built-up ribs of ex- 
truded shapes, as shown at 4A, B, 
and C, and formed ribs as at D, at- 
tached to monospar E. Aileron hinge 
housing F is built up of flat sheets 
riveted to formed members. 














Tricycle landing gear of P-39 Airacobra 
is retracted electrically, the 24-v. motor A 
developing } hp. at 3,800 rpm. and oper- 
ating through reduction gear box B at a 
40-1 ratio. Torque tubes C and D operate 
right and left main wheel, respectively, 

















through worm sector gear. Torque tubes E, 
operating through universal joints, and 90- 
deg. drive mechanism F serve to retract 
and lower nose wheel. Emergency hand op- 
eration unit is at G. It is located at right of 
pilot’s seat. 
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Horizontal stabilizer of Airacobra (below) 
is designed for construction as single unit. It 
consists of channel shape front spar, leading 
edge formers, longitudinal ribs, transverse 
stringers, and flush-riveted stressed skin. Ele- 
vator attaches to four hinge fittings at A, B, C, 
and D on rear spar. Stabilizer is cut away in 
two places, E and F, to permit access of ver- 
tical stabilizer to fuselage. Horizontal stabil- 
izer attaches to aft fuselage by four threaded 
studs, shown on fuselage detail (left) at G, H, 
I, and J. K is elevator control quadrant, with 
control cables coming up from fuselage. 
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SO YOU CAN SAVE MANPOWER 
REYNOLDS OFFERS A COMPLETE -‘SERVICE ON 


FABRICATED 
PLANE PARTS... 








IGGEST WORRY of war manufacturers today is 

B the problem of getting enough good help. In the 

airplane industry this situation is particularly acute. 

It would be worse, except for the fact that Reynolds 

is saving thousands ot man-hours of airplane labor 

by supplying completely finished parts to every lead- 
- ing manufacturer of fighting planes. 





Simple and obvious as this service seems today, it 
has been available for only three years. Reynolds 
pioneered it . . . built the organization needed to de- 
liver it . . . was the first aluminum manufacturer to 
supply finished plane parts from aluminum sheet. 

Every production man knows that the savings are 
substantial. Besides conserving scarce manpower 
and valuable floor space at the airplane plant, the 
Reynolds plan does away with needless handling and 
cross-shipping of scrap, averaging 30% of every 
sheet. And this scrap gets back into useful alumi- 
num in three days instead of three months! 







The Reynolds organization, now operating 40 
plants in 14 states, has been built by this kind of 
progressive, co-operative thinking and planning. 
Reynolds men are constantly searching for new ways 
to make aluminum better, and make it easier and 
cheaper to use. If you have a problem of any 

kind in working with aluminum, you 
eTa7areleeyg | will find Reynolds has the resources, 
> eee | equipment, and engineering skill to 
: help you solve it in the most prac- 
tical way. Reynolds Metals Com- 
pany, Louisville, Ky. 



















ALUMINUM SHEET of every type is available now at 
Reynolds, ready for quick fabrication into finished plane 
parts of any size and type. Save your own manpower and 
floor space for the final vital job of quick assembly. 





























THE GREAT NEW SOURCE OF 


ALUMINUM 


INGOT - SHEET - EXTRUSIONS - WIRE - ROD - BAR - FORGINGS - TUBING - FOIL - POWDER 
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sile strength is 1500 psi. It is slow 
burning. It is soluble in hot ai. 
phatic, aromatic, or chlorinated hy. 
drocarbon solvents. 


Light in weight, extremely low in water 
absorption and moisture permeability, exceptional 
t : electrical properties 








Now— after five years of intensive 
experimentation and development 
work—Du Pont announces poly- 
thene.* This is a new and unique 
plastic suitable for a wide variety 
of applications. Developed by 
Du Pont under basic U.S. product 
and process patents (U.S.P. 
2153553 and 2188465) —exclusive 
rights to which are owned by 
Du Pont—polythene is in produc- 
tion to meet certain war needs. 


Several distinct advantages in- 
dicate the use of polythene for 
many applications long considered 
the proper sphere of plastics but 
impossible with materials avail- 
able up to now. Note these spe- 
cial properties: 

LOW WATER ABSORPTION— not more 


UNUSUAL LOW-TEMPERATURE FLEXI- 
BILITY. 


REMARKABLE CHEMICAL INERTNESS - 


—resistant to water, alkalies, acids, 
and oxygenated solvents. 

READY MOLDING AND FABRICATION 
BY PRESENT METHODS— with existing 
thermoplastic molding and shaping 
equipment. Polythene powder can 
be extruded, injection molded, com- 
pression molded and calendered. In 
sheet, rod or tube form it can be 
machined, cut, blown, blanked or 
swaged. 

ADDITIONAL FACTS ABOUT DU PONT 
POLYTHENE—In stiffness, polythene 
lies between the so-called rigid and 
non-rigid types of plastics. Its ten- 





#A generic name for a soli 
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WIRE AND CABLE COVERING—the re. 
markable electrical properties ani 
ease of extrusion of Du Pont poly. 
thene indicate wide usage in this field. 


NOW AVAILABLE— polythene is avail 
able now in production quantitie: 
only by specific authorizatior 
through WPB order M-348. How- 
ever, small lots for experimental pu: 
poses may be secured on proper ap- 
plication. Write for polythene prop- 
erties chart and other data which 
will suggest to you ways in which 
you might take best advantage 0 
the unusual qualities of this nev 
plastic for war work. Address ir- 
quiries to E. I. du Pont de Nemours 
& Co. (Inc.), Plastics Departmeni, 
Arlington, New Jersey. 
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than 0.075% (A.S.T.M. method D 
570-42). Water vapor transmission 
—0.4 grams per square meter per 
24 hours at 25°C, 0.004” thickness 
(A.S.T.M. method D697-42T). 
HIGH DIELECTRIC STRENGTH—1000 
v/mil at 0.01” thickness, dielectric 
constant 2.2—2.3, with a power fac- 
tor of less than .0005 over a wide 
range of frequencies. 

VERY LOW SPECIFIC GRAVITY— 0.92— 
0.93. 
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WILCOX IS IN SERVICE 


... Along the Route of The Capital Fleet 














“Installation of Wilcox transmitters, 
| at many of our points, has given our 
| communications the high degree of 
dependability so necessary for airline 
t operations,” states Mr. Earl 
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ce MANUFACTURERS OF RADIO EQUIPMENT e 
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Photograph, courtesy PENNSYLVANIA-CENTRAL AIRLINES, 
(left) B. J. Vierling, Supt., Maintenance, (right) Earl Raymond, Chief, Ground Station Maintenance. 


Central Airlines. In addition to in- 
stallations on major airlines through- 
out the United States, Wilcox radio 
equipment is being used now in 

connection with world-wide 


a Raymond of Pennsylvania- VV military aircraft operations. 


WILCOX ELECTRIC 
a COMPANY 


FOURTEENTH & CHESTNUT, KANSAS CITY, MO. 
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Time Lag On Materials Orders 
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Stee/ mer processed through |. Rolled! forging stockdelivered ¥ Vor ging Compony schedule prepared 
8 field, sales and order departments by sfee/ producer awaiting hammer time ~ 
2WEEKS 13 3 WEEKS 2°WEEKS 


ANNEALED 
FORGING 
Total Time Lapse 
21 WEEKS 
1 Plus Delay Factors 


IP you want heat treated 23 
TREATED forgings, add 2 weeks WEEKS 
FORGINGS making a total of-...-_----~ Plus Delay Factors 


Prepared by Metals Distribution Branch, Resources Control Section, Wright Field, Dayton, Ohio. 


Open mill capaeity—in size as well as alloy and shape— NOTES : 

must be available, or else order must be rejected. Rune ae ete ae ee 
HAY FACTORS: minum, beryllium, phosphor bronze, Fone, Sun Suerte ee as 
1, Waiting for carload lots before ete—take more time to produce than Seating Ses ee ny 
ipping from mills. the ordinary alloys. vee pent wee ~- reject sefenctory alley 
2. Government inspection time. 5. Machine breakdown delays. (Un-  pecified month of Galienes, nad ashe caste 


a ie = ; : ip i orders under 45 days. 
3. Specifying exceptionally close tol- der CMP, mills are allowed to ship in nder CMP, mills cannot ship earlier than 
ances, _ month after promised delivery month if 15 days prior to month of specified delivery, 


+). d they may’ ship in foHewing month if 
4 Refractory alloys—silicon, alu- breakdowns occur.) nostennty. naman of breakdown waelays. 


VIATION, January, 1944 Bd 








— but we are planning for PEACE! 


Trent-Welded Stainless Tubes can be invaluable not only in streamlining 
and modernizing your product, but also in increasing the efficiency and 
safety in handling the products for which your machine will be designed. 
TRENT-WELDED Stainless Tubes are proving their worth in war; they will 
do a far better job in peace. 


Due to a new method of automatic weld con- a 0” GD. « s0t) ‘edi otiaiees 


trol, we have successfully made well over a paige Sip ne Rams 
million feet of welded and cold drawn tubing. 
By this method of welding, the heat-affected 


in the aircraft industry. 


A coil formed from our stainless 
steel tubing. Note the smooth 
bends and the ease with which 


zone is held to a minimum resulting in a very secon nee CabiNg Gah: Be 
homogeneous weld. When cold drawn and 

annealed, the structure of the weld is almost 

identical with that of the base metal. 


BR aaa we 


In addition to the conventional range of sizes, 
our welding methods are especially adapted 
to the manufacture of large diameter (up to 
18” O.D.) and as light as 22 gauge tubing. 


TRENT TUBE MANUFACTURING COMPANY 
EAST TROY, WISCONSIN 
Detroit Office: 805-806 New Center Bldg. 


Let us supply you with complete information about our product. Our technical staff will 
gladly assist manufacturers in adjusting their tubing apecitivations to meet their requirements. 
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Cures “Rough Engine” 


Five million engine-miles without ignition trouble—the record hung 
up by Northwest Airlines with its DC-3's—is a striking performance. 
Described here is the patented system which made it possible, the 
invention of NWA Electrical Engineer Carl E. Swanson. 





—_ 


N SPITE OF ITS SEEMING SIMPLICITY, 
the ignition harness has long been 
he cause of more operational trouble 


and expense than any other single ac- 


essory system. 

Operating conditions which are ex- 
remely severe, are more to blame than 
mything else, for both materials and 
workmanship are up to the usual high 
standard required of all aircraft acces- 
sories. Further, the maintenance is 


performed by the same men who have 
so brilliantly proved their ability to do 
a good job well. 

Exposed to rapid changes in humid- 
ity, temperature, and atmospheric pres- 
sure, and of necessity cramped into as 
small a space as possible, the ignition 
harness is required to withstand not 
only an electrical pressure of many 
thousand volts but also a chemical re- 
action which is continually augmented 





by the action of the current passing 
through the wire. 

Since every large airplane uses radio 
equipment, it is essential that the igni- 
tion wiring be shielded, which results 
in a practically stagnant body of air 
filling the space between the insulation 
of the wiring and the shielding outside 
it. If this space could be hermetically 
sealed and filled with dry air, most of 
the usual troubles would disappear. But 
unfortunately this is not possible. Va- 
riations of atmospheric pressure, wind 
pressure, and temperature all cause un- 
avoidable leaks in the harness, hence 


Northwest Airlines DC-3, equipped with supercharged ignition, in flight 
across state of Washington. Over this route, test described in text was made, 
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moisture, anti-ice fluid, and oil are ad- 
mitted. 

Attempts have been made to prevent 
the entrance of these substances by fill- 
ing the inside of the shielding with a 
waterproof substance (such as grease) 
which would not only tend to repel 
moisture but would fill the space to the 
exclusion of anything else. This has 
been only partially successful, as will be 
shown later. 

The chief causes of deterioration are: 
(1) outside - substances which enter 
through leaks, causing electrical spark- 
over and plug failure; (2) products of 
electrical and chemical action; and (3) 
products of combustion which enter 
through leaks in sparkplugs. 

First cause is the effect of leakage 
and ean only be prevented by hermet- 
ically sealing the harness—a practical 
impossibility—or by raising the pres- 
sure of the air inside to a point where 
the leakage will be outward instead of 
inward. 

Second cause is more complex. When 
very high voltage is passed through a 
conductor surrounded by air, a faint 
glow appears on the surface, accom- 
panied by a low hissing sound. This 
is called “corona”. Ozone (Q,) is 
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Schematic diagram of supercharged ignition harness for two engines. 


formed at this time, together with nitric 
oxide (NO) which combines with more 
oxygen to form nitric dioxide (NO,). 
After this, the nitric dioxide is absorbed 
by the moisture present through leak- 
age, and a mixture of nitric acid 
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Magneto airseal construction. It is not 


required if magneto is designed for super- 
charging. 


(HNO,) and nitrous acid (HNO.) i 
formed. The nitrous acid decompose, 
and nitric dioxide is set free which cou- 
bines with oxygen, as before, until al 
the NO, has formed nitrie acid. 

The action of nitric acid on both it 
sulation and metal parts is highly corw- 
sive, causing rapid deterioration, Dit 
the most dangerous immediate effei 
is that the acid turns any moisture fil 
into an excellent conductor, causit! 
spark-over and carbonization, usualll 
developing into a permanent short ct 
cuit. 

Thira, there are the products of cou 
bustion which enter through leaks in tl 
sparkplugs. (It is not generally know 
that this leakage is a recognized aul 
allowed-for defect, but a very sii! 
‘amount of leakage is not unusual atl 
is generally provided against in speci! 
cations by stipulating that up to a ce 
tain point it shall not be cause for dis 
qualification. ) 

Within the sparkplug shielding, ‘i 
damage caused by acids and moisture 
greater and more rapid than at all 
other point. Small springs, used 4 
provide resilient connections, are fr 
quently rusted completely through, 2 
it is within this shield that the Jarge 
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Container for drying agent, with alum- 
inum head, pressure gages, and constricted 
orifices to prevent excessive flow. Air enters 
through center tube. 






number of failures occur. When the 
sparkplug shield is isolated from the 
balance of the-shielding to exclude mois- 
ture, the effect of leakage from the cylin- 
der head is intensified, since the gases 
—which contain hydrobromie and sul- 
phurie acids with water vapor—are then 
concentrated in the most vulnerable 
part of the entire ignition system. Pack- 
ing the space within the shield with 
paste, to reduce the capacity, is not 
recommended because under severe ser- 
vice conditions the paste frequently 
bakes solidly onto the mica cigarette, 
coum Preventing its removal without damage. 
n the Another system is to use tightly fit- 
novia ting rubber grommets at various points, 
alg but this has the double disadvantage of 
im isolating (and therefore concentrating) 
the various contaminations and of weak- 
ening the insulation where it passes 
through the grommet. Failures occur 
with much greater frequency at these 
points than elsewhere. 

The supercharged aircraft ignition 
distribution system not only supplies 
pure dry air to the ignition system at a 
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.d ig Pressure higher than the surrounding 
fof 2tnosphere, but it also provides a means 


for removing the contaminated air be- 
fore it has had time to cause damage 
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or misfiring. In addition, the increase 
in air pressure inside the harness tends 
to prevent corona and its attendant evils, 
corona being developed in inverse ratio 
to the air density, other conditions be- 
ing unchanged. 

Referring to our schematic diagram 
of the supercharged ignition harness, 
part 37 is an engine-driven, oil-lubri- 
cated pump which supplies air through 
oil separators (40 and 45). The air 
passes through dehydrating unit (52) 
into the shielded distribution system at 
61. Small orifices’ (57 and 59) are 
built into lines 55 and 56 to limit the 
air loss in case of excessive leakage in 
either harness, and to enable gages (60) 
to function as flowmeters as well as 
pressure indicators. The gages, ori- 
fices, and container for drying material 
are built into a single unit. Oil sepa- 
rator 45 contains an air cleaner filled 
with cotton (50) and copper wool (49) 
with a relief valve (46) which keeps the 
pressure above that of the atmosphere. 

If compressed air free from oil vapor 
is available, the oil separators may be 
omitted. In the right landing wheel 
well is a connection for attachment to 
an outside air supply while on the 
ground. This connection has a constric- 
tion (65) and a ball check valve (64) 
limiting the air flow to slightly more 
than normal requirements, the excess 
passing out through relief valve 46, 
thus keeping the pressure equal to that 
used during flight. 


The pressure inside the harness pre- 
vents outside moisture or fluids from 
leaking into the shielding, and the con- 
nection to an outside air source permits 
the harness to be kept free from mois- 
ture even when standing for long 
periods under adverse conditions. To 
obtain the greatest benefit from this 
system at high altitudes, the magneto 
and distributor should also be con- 
nected to the supercharging system, 
though this is not feasible unless the 
magneto has been designed for this 
purpose. 

For providing extremely dry air, the 
dehydrating unit (52) contains acti- 
vated alumina or silica gel, substances 
which absorb up to about 25 percent of 
water before saturation. 

Flow of this dry air through the har- 
ness has the effect of cooling the insula- 
tion so that its life is prolonged con- 
siderably. In fact, instead of replacing 
the entire wiring at each engine over- 
haul period, wiring has been returned 
to service in excellent condition after 
the normal 600-hr. period. 

This system has been subjected to 
tests more severe than would be pos- 
sible under working conditions. In the 
laboratory the entire ignition manifold 
with the individual leads to the spark 
plugs, together with the plugs them- 
selves, were immersed in water. The 
open ends of the plugs were fitted into 
carbon dioxide “bombs” for protection. 
(Turn to page 359) 


Supercharged ignition harness on Northwest Airlines DC-3 
Pratt & Whitney engine. (Titeflex Metal Hose Co. photo). 
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*““Miaster of Knack” 









Is the Service Rep’s 


He gets no medals. But despite cold, ice, heat, rain, mud, darkness— 
and punctuation by enemy bullets—he finds ways to keep the war- 
planes fighting, even if he has to concoct “barrel” equipment, "coin" 
washers, “vase" fuel tanks, and animal-hide patches. What's more, if 


planes are lost, he finds ‘em. 





HH DIRTY, FREQUENTLY DANGEROUS, 
the work of servicing warplanes on 
the fighting fronts is far from glamor- 
ous. The one measure of a combat 
craft's value is its ability to fly and 
fight, and the one job of the serviceman 
is to see that it does. To that end, Cur- 
tiss-Wright sends its field representa- 
tives to all fronts where Curtiss planes 
are fighting. 

Interesting stories concerning their ex- 
periences are told by Curtiss men return- 
ing to the plant from the faz corners of 
the world. For instance, men back 
recently from Alaska and the Aleutians 
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tell of the revetments they erect to pro- 
tect personnel and airplanes from the 
cutting winds. 

“A revetment is similar to an over. 
sized foxhole,” service men relate. “It’s 
built for protection against the elements 
and against the enemy who’s liable to 
ride in suddenly on the tail of a snow 
squall or a dust storm. These revet- 
ments are scooped out of the ground to 
a depth of several feet and expanded 
over a considerable area, A breastwork 
of earth is piled about the midget am- 
phitheater, and in this protected section 
mechanies and aircraft technicians work 
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Working in fleece-lined leather coats, 
these gun-on-hip mechanics disregard 
cold weather as they service this War. 
hawk, (USA Signal Corps photo.) 
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Degree 








on the airplanes. Even under this pro- 
tection the dampness and severe cold 
numb the fingers and hands to such a 
degree that working on an airplane is 4 
tough and sometimes painful job. 

“Imagine the job of tightening the 
bolts on a eylinder head wearing thick 
mittens. Or trying to crawl into a small 
corner of the cockpit bundled down with 
heavy sheepskin-lined pants and jacket. 
Starting engines in that sub-zero tem- 
perature is a headache in itself. Sup- 
pose the airplane is due for an engine 
test at eight o’clock in the morning. To 
get the engine turning over by 8 o’clock 
you have to get up at 3, and if you're 
lucky and the temperature only dropped 
to 20 or 30 deg. below zero that night 
you might run your engine test on 
schedule. 

“Crackups in the North are not in 
frequent. Because of poor visibility due 
to the fog and snow squalls and re 


: ; : Someti 
stricted landing areas, pilots have 4 them x 
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abit of overshooting or undershooting 
he runways. The runways are usually 
made of steel matting, and if the pilot 
joesn’t hit it he’s in for trouble and so 
are YOu. 

“The ship must be repaired imme- 
jiately, and it’s your job to get out 
here to the scene of the crash, maneuver 
he airplane to whatever shelter you can, 
and dig in. 

“We've practically rebuilt planes up 
here, working steadily through snow 
storms, sleet, rain and fog, with our 
othes frozen, our feet and hands numb; 
and cursing the day we ever came to a 
ountry that spawned such violent 
weather. But we got the ships flying, 
me way or another. A major portion 
bf the work *is done at night under 
artificial light, such as flood lamps or 
flashlights. On top of this, most of planes 
vere landed at some remote port and 
erried by motor truck across hundreds 
pf miles of desert and jungle before as- 
sembly. During this trip the guns would 
ollect sand and dirt, which is not in- 
lucive to smooth action after they are 
pssembled. When the planes reached 
heir base they were needed so badly 
hat the original grease was not removed 
or were the guns cleaned. They went 
ight up to fight. Hence jammed guns 
were not uncommon.” 
Africa is a vast country and the air- 
planes were scattered. Nevertheless, the 
first service men on the scene tackled the 
machine gun job and licked it. They 
shuttled up and down Africa stripping 
he weapons off ships and conducting 
lasses In machine gun repair. Many 
times they worked during air raids to 
et a machine gun back in its wing 
heath while some young hellion of a 
pilot with his eyes on the sky action 
ulternately prayed, cursed, and pleaded 
vith them to get those guns working so 
he could get up there and knock down 
a Jerry or two. 
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Pushing with Montgomery's Army from El Alamein to the Mareth Line, ground crews 
used anything handy for repair work. Here, oil drums and a packing case are pressed into 


service. (Irwin, Curtiss-Wright photo.) 











Using portable hoist, heavy-tanned men with 57th Fighter Group, 9th USAAF, change 


engines on P-40 in Africa. (USAAF photo.) 
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Sometimes P-40’s were assembled on packing-case flooring to keep 
then out of sand while hangar (behind) was still being built. 





At other times, packing-case pieces served as rafts to keep planes 
out of mud, such as here in New Guinea. (USAAF photo.) 
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On beach cotton bales were used as shelter. Water stood less than a foot beneath surface. 


Revetment was necessary to stop strafers’ bullets. 


Service men in the Far East and the 
estern Desert of Africa tell of repair- 
mg and servicing warplanes under a 
blazing sun, wind, sand and air raids. 
n the earlier days of the African cam- 
aign and to a lesser extent right on 
hrough te the attack on Pantelleria 
mud the invasion of Sicily, American 
warplanes were having trouble with 
aulty machine guns. An airplane with 
aulty guns is a very sad affair, indeed. 
Ii can fly well enough, but if it can’t 
ight back it might better stay on the 
pround. 

Men found in the first days of the 


war that effects of the long transporta- 
tion from this country to Africa con- 
stituted one of the reasons for machine 
guns jamming. All parts of an airplane 
are covered with a protective grease 
before leaving the factory to protect 
them against the elements during the 
long boat trips, but even so, salt water 
manages to penetrate this grease film. 

Sand was a distinct hazard in the 
Western Desert. In the desert it makes 
up the very air you breath. It gets in 
your eyes and ears and nose. You eat 
and drink it. What it does to the deli- 
cate mechanism of an airplane is a 


(Carpenter, Curtiss-Wright photo.) 


nightmare. All Curtiss warplanes are 
equipped with filters to eliminate as 
much as possible foreign elements in the 
air. But despite these precautions sand 
will sift through the finest filter and raise 
Cain with the insides of an airplane. 
Service men tell of tedious hours spent 
in ripping down airplane engines, living 
out in the desert, growing beards, getting 
lousy—but keeping those ships in the 
air. 

One man tells of running into landing 
gear trouble on the Western Desert. 
The P-40’s were having difficulty. They’d 

(Turn to page 305) 


British 8th Army gallows hoist used by Curtiss repairmen for landing gear and other This peaceful (at this point) scene signifies that one 


heavy repair work. Kittyhawk is resting comfortably after her operation. 


Curtiss-Wright photo.) 
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(Irwin, 


more job has been well done and another Warhawk 


is on a shooting trip. (USAAF Signal Corps photo.) 
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When it comes to finishing moulded plastic parts, you 
can’t beat Severance Cutters. One efficient installa- 
tion is shown here. A Severance rotary disc cutter 
mounted on a spindle with an adjustable table allows 
perfect finishing of the rough edges with amazing 
speed. 


Severance disc cutters are made of High Speed Steel, 
in a wide range of sizes. Their teeth are cut in a 
staggered pattern which produces a shearing cut and 
thus eliminates chatter. 


If you are having difficulty in finishing any manufac- 
tured parts, send us samples and our Engineers will 
design cutters to solve your problems. 


Severance complete line of “Carbide” Midget Milling 
Cutters are now available, 


Severance 





FINISHING OF 


SEVERANCE TOOL INDUSTRIES INC., SAGINAW, MICHIGAN. 
PLANTS IN LONG ISLAND CITY, N. Y.; DETROIT, MICH.; FORT 
WAYNE, IND.; CHICAGO, ILL. AND LOS ANGELES, CAL. 
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York nacelle heater, showing combustion 
chamber at top, fuel tank at left and motor- 
blower at right. Hot air outlet is at back 
of combustion chamber. Unit is sufficiently 
compact and light enough to require only 
one carrying handle. (Courtesy York Oil 
Burner Co.) 


Fast-Action 


>| Portable Engine Heater 


Problems of weight, space, and output have been 
successfully overcome in this heater design, which 
gives over 2,000 B.t.u. per hour for every pound of 
its weight. 





Ce HAS ALWAYS BEEN the enemy of maintenance men. 
Though many devices are in use for heating or keeping 
warm engines and other parts of the airplane, the apparatus 
has been either too heavy or cumbersome to be taken on long 
lights as part of the standard equipment. 

A heater was required which would be light enough to be 
carried on the plane; which would have an output large 
enough to heat the engine under any circumstances; and 
which would use engine fuel to avoid the necessity of a 
separate supply. A duct was needed to deliver heated air— 
one large enough to handle considerable volume but light, 
flexible, and capable of withstanding rough usage. 

To fill this need a heater has been developed by the York 
Oil Burner Co. having a capacity of nearly 99,000 B.t.u. per 
hr. and with a total weight of about 40 lb. At 30 deg. below 
zero the output is 360 cu. ft. per min. at 192 deg., while at 
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Using special cradle, heater can be 
operated from mount atop cowling. 


15 deg. above zero 341 cu. ft. per min. are delivered at 225 
deg. Tests have shown that heater will bring a 2,000 hp. 
engine from 30 deg. below zero to starting temperature in 
20 min. using the standard engine cover. Patrol bomber 
engines have had their temperature raised 227 deg. in 45 
min. without injuriously overheating those parts nearest to 
the source of heat. 

The heater consists of an electrically operated blower 
which, through a carbureting device, delivers air to a burner 
where it is ignited by a sparkplug. Fuel sufficient for 5 hr. 
operation at 90,000 B.t.u. per hr. output is carried in a tank 
beside the blower motor. The burner chamber is above. The 
entire assembly forms a compact unit which can be carried 
with one hand. 

The compressor, of the rotary vane type, is direct driven 
by the motor, which operates on battery current and is pro- 
vided with a 9 ft. connector cord. The 6 in. dia. flexible duct 
enables the oil radiator to be heated prior to starting the 
engine, thus largely obviating the necessity for oil dilution. 

High and low temperature regulation is controlled by a 
bimetallic element in the airstream. An automatic shut-off 
valve controls the fuel flow in the event of stoppage. 
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TURRETS TURN 
TO DEPENDABLE JGCLYCMICCE POWER 








wv 
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@ Instrument shop at Pan American’s Mi- 
ami base built this pressure chamber from 
an old cylinder and a boat porthole. It is 
used to test manifold pressure gages and 
other instruments for leakage. 


Pressure Chamber From Old Cylinder 











@ Used when dismantling for overhaul, this rack is pushed up to 


Parts Rack at American Airlines 
side of ship to receive all parts removed. It keeps them classified 


and saves steps and handling. 
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“I have flown a distance equal to 40 times ROMEC salutes Carl Winstead for his 


th Id As a CESSNA Test Pilot } ie ‘ 
hens parce weet Acre million mile record and the CESSNA 
say that the positive displacement, non-pulsat- 


ingROMEC fuel pumps, and the ROMEC vacuum AIRCRAFT COMPANY which has 


instrument pumps are darned good pumps. In made a splendid record in building 
fact, they improve the dependability of the 


CESSNA—+the finest trainer made” 


WAR Dee lpidireterxer make the American Air Forces the 


BONDS Corl D. Winsteod. : finest on the fighting fronts, 





fine trainers which have helped to 


ROMEC PUMP COMPANY « ELYRIA, OHIO, U. 5 


Manufacturers of Aircraft Pumps and Accessories 
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Piston Ring Lapping Machine 


© United Air Lines’ Cheyenne base designed and built 
this piston ring lapping machine. Rings are compressed 
into cylinder by a band ¥% x 1 in., shown in operator’s 
hand. Piston is given vertical motion by air cylinder 
working at 110 psi. By using a spiral and ratchet device, 
cylinder is rotated 40 deg. on each stroke in one 
direction, returning in a straight line. This action pre- 
vents scoring of rings, Rate is 60 strokes per minute. 
No. 600 grinding compound is used to give final polish. 
After 150 strokes, Veeder counter—shown beneath top 
bracket—operates Minneapolis-Honeywell magnetic valve 
which stops machine. Pan beneath top bracket catches 
excess grinding compound. 








Fuel Tank Sump Drain 


@ For draining fuel tank sumps without spilling 
liquid over both plane and operator, this bottle 
holder was made by PAA’s Brownsville shops. 
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For over a year this oil-slushed part has traveled in a packaging engi- 
neer’s briefcase throughout the United States. It has been unwrapped many 
times, and touched by hundreds of corrosion-starting fingers in all sorts of 
weather — then wrapped up again in its original ANGIER INDUWRAP* 
Inhibitive Dual Wrapper. Not a trace of corrosion developed on its mirror- 
like surface. 

Anticipate now your peacetime needs when ANGIER INDUWRAP will 
be generally available to industry. Write today for free folder, ““The Touch 
of Death to Steel”. It describes the new ANGIER corrosion-preventive 
method which has revolutionized the packaging of airplane engine and other 
finished metal parts shipped to fighting fronts throughout the world. 


* REG. U. S. PAT. OFF. ASK FOR FOLDER AV 


ANGIER CORPORATION 


CORROSION PREVENTIVE AND WATERPROOF PAPERS 


FRAMINGHAM, MASSACHUSETTS 
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Twin Strut 
Assembly Jig 


@ Here is folding twin-strut assembly stand 
used by Pan American’s hydraulic shop at 
Miami. When not in use, it folds against 
pillar. By using this platform, work of as- 
sembling and testing twin struts has been 
simplified, and a great deal of time is saved. 









Servicing Dolly for All Tires 


® This dolly for handling all sizes of airplane 
tires was developed by Asst. Foreman Scott 
Wadkins of PAA’s Miami shops. Retaining 
bar at top is adjustable with fingers, At rear 
is rack with space for tools. 


AY 
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One-Man Dolly 
Slashes Propeller-Mounting Time 


an 





Propellers are transferred from storage dollies to installing appa- 
ratus, which is easily adjustable to proper height. All points of 
contact with propeller are padded, and a strap holds upper blade in 
yoke. A towing tongue makes moving of unit a simple matter. 


Convairman's device releases 3 
men and saves 3 hr. in installation 
of airscrews on C-87, freeing 
monorail crane for other jobs. 


LIFTING DEVICE to save the work of 
three men plus 45 min. of time in 
mounting each of the three-bladed pro- 
pellers on Consolidated Vultee’s four- 
engine C-87 Liberator Express trans- 
ports has been put into operation at 
Convair’s Fort Worth plant. 
Expected to save more than $100,000 
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Right: Dolly is placed in approximate position in front of engine, 
Adjustments in apparatus make further moving of dolly unneces 
sary. Electric power raises propeller, manual crank on cantilever 
arm extends it in over work stand to engine. 


annually, the device was designed and 
built in the plant by Howard Kittel, 
assistant plant engineer. With its use, 
one man can now do in about 5 min. a 
job that formerly took four men 50 
min. The old method involved lifting 
the 400-lb. propellers into place with an 
overhead crane. 

Aside from saving 3 hr. of produe- 
tion time on each plane, the device per- 
mits the shifting of two men to other 
departments, also releases a monorail 
erane and its operator for other jobs. 

Propeller mounting is complicated by 
the need of an underwing platform ex- 
tending 20 in. forward from the engine 
to provide working space. An ordinary 
lifting device is impracticable, since it 
cannot move closer to the plane than 
the edge of the platform. One means 
was to lift by hook and cable from the 
monorail crane overhead, but this opera 
tion was complicated by the fact that 

(Turn to page 325) 


Final height adjustment is accomplished by 
supplementary hydraulic ram seen on top 0 
assembly. Arm swings a few degrees vetti: 
cally, as well as laterally, and hub is easily 
aligned with shaft and thrust home withou! 
any additional help. 
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SEND FOR THIS BOOK. 
Read how radically ad- 
vanced PESCO pumping 
equipment opens new 
opportunities for all in- 
dustry in more efficient 
use of controlled liquid 
flow, pressurized power. 
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Vega Ventura 


Fair weather or foul, the sharp-eyed crew of a navy patrol bomber is ready 
for anything. Anti-submarine patrol. Convoy cover. Bombing a naval objective. 
Laying mines. Making a perilous rescue. Or a task never done before. What- 
ever the mission, the performance of these gallant naval airmen is legend. So, 
too, is the performance of the planes they fly, a tribute to the diligence and 
skill of the men who make them. PESCO Products Co., 11610 Euclid Ave., 


Cleveland 6, Ohio. (Division Borg-Warner) 


in Aircraft Hydraulics, Fuel Pumps, "Ss: wa 
Air Pumps, Related Accessories... oe 
PERFORMANCE POINTS TO C3ICO FIRST 
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Cette Cast Soeed edition 


of your special threaded 


parts. 


Have them made the 
Cleveland way...cold formed 
by the Kaufman Process 


ANY of your specially 
designed parts which 
youve formerly con- 
sidered impossible to cold 
form can be made now to 
better advantage by the 
Kaufman Process. Fast, 
economical production of 
strong, accurately formed 
parts is guaranteed by our 
wide experience with this 
process—our own plant 
development. It pays you 
to let us check your spec- 
ifications on “specials.” 
Write direct to factory, or 
submit your drawings to 
our representatives. 


THE CLEVELAND 


CAP SCREW COMPANY 
2917 East 79th Street 
Cleveland, Ohio 
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Cleveland Fasteners 


Made by the Originators of the Kaufman Process for Greater Strength and Accuracy 


Specialists for 26 years in Headed and Threaded Products 





WAREHOUSES 


CHICAGO: 726 W. Washington Blvd. . HAYmarket 1392 
N 


LADELPHIA: 12th & Olive Sts. . POPlar 7530 
YORK: 47 Murray St BArclay 7-5088 


LOS ANGELES: 1015 £. 16th St. . . PRospect 8326 














CRUISE CONTROL 
For Flying Efficiency 


Part VI 


Current Problems 


By R. DIXON SPEAS, Asst. to Vice-Pres. Engineering 
JERE T. FARAH, Chief Flight Analyst 
SANFORD HINTON, Flight Analyst 


American Airlines 


Cogently considered in this installment are the problems which must 
be overcome in applying efficient flight control to practical operations. 





ETAILS OF CRUISE CONTROL and the 

methods by which conditions can be 
maintained as desired have been treated 
in foregoing articles of this series. We 
will now discuss some of the current 
problems. 


The outstanding needs with regard 


Engine and carburetor controls (circled) are centrally located in 
DC-3 cockpit for quick operation by either pilot or co-pilot. 
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to future development may be considered 
under these general headings: 

A. Simplification of Procedures 

B. Improvement in Accuracy of Fuel 
Consumption Indieators 

C. Improvement in Specific Fuel Con- 
sumption Qualities of Aireraft Engines 


D. Improvement in Flight Dispatch 
Procedures 

First of these items might well be con- 
sidered the most important for all air 
transport operations where a flight engi- 
neer is not engaged. If a review is made 
of cruise control systems which are de- 
signed for maximum efficiency of opera- 
tion, it will be found that the majority 
require an engineering background for 
adequate interpretation. The average 
pilot cannot be expected to follow con- 
scientiously a procedure which requires 
a seemingly enormous amount of “chart 
work”, when he knows by experience 
that if he “just flies” he will get there 
all right—at least he always has. And 
regardless of how conscientious and in- 
structive is the airline ground engineer, 
the pilot will probably continue to “just 
fly.” 

Such a condition, of course, created 
the position of “flight engineer” on long- 
range transocean operations. Current 
airplanes are such that the engineer can 
actually do some maintenance and repair 
work, as required in flight. 

(Turn to page 318) 


Before starting on a new flight, distances must be carefully com- 
puted in order to estimate fuel requirements. 
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The lamp that paints a 
bullseye on Axis planes! 


Ever wonder how our gunners can fire ac- 

@ curately at 400 m.p.h.? One reason is a new kind of 

gunsight. Instead of straining to hold the enemy in your 

sights as you would with a rifle, you see a “bullseye” of 

orange light ... apparently painted right on the enemy 
plane! Diagram below shows how it works. 


—_ 


SIGHT SCREEN 


RING ARG ra 


awe ETCHED OF 
OPAQUE GLASS 








Working closely with the 

@ aviation industry, G-E has pro. 
duced scores of different aviation 
Combat experience showed image had to be bright enough to show up lamps ... from big 10,000-watt air. 

@ against Sahara sands or other glaring conditions. G-E lighting engineers were port floodlights to tiny “‘grain-of. 
consulted. They quickly produced a new lamp that greatly increased the gunsight’s wheat” instrument illuminators. Be. 
effectiveness. Similarly, G-E has helped solve almost every aviation lighting problem. low are a few in G-E’s complete line: 











RP-12 "BLACK INSTRUMENT BOMBARDIER GUN SIGHT LAMP LANDING LAMP NSTRUMENT CABIN LAMP PORTABLE 
LIGHT" LAMP ILLUMINATOR TRAINING INDICATOR AIRPORT APPROACH 
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RAFFIC ¢ NTROL AIRPORT 
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*& THE BEST INVESTMENT IN THE WORLD IS IN THIS COUNTRY’S FUTURE — BUY WAR BONDS ft 
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" Approx 


i 
EF 


Model 130 Pressure Metering Valve for operation to 3000 p.s.i. 


Permits selecting and maintaining Available for 
any desired pressure from O p.s.i. Cam...Hand Wheel...Hand Lever 


to full system pressure Foot Pedal Operation 
* 


Catalog on Freguest 
THE NEW YORK AIR BRAKE COMPANY 








? Lit o@ 
duude W004. 
420 Lexington Avenue, New York 17, N. Y. 
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RYAN-STANDARD cabin plane; 
pioneer passenger airliner, 






ee 


RYAN A-1, first production mono- 
plane in America. 


RYAN S-T metal-fuselaged primary 
trainer; led trend to low-wing types 





RYAN S-C, cabin plane for private- 
owner use, featured all-metal con- 
struction. 





re ; 
Pub 6 BEEF Pe ar 
RYAN YO-51 “Dragonfly”, Army 


observation plane with unique per- 
formance ability. - 





RYAN PT-22, one of Army’s stan- 
dard primary training plane types. 


RYAN PT-25, superbly engineered 
plastic-bonded plywood trainer, 




















The Ad 


Advertising slogans are often created by ad- 
vertising men instead of by the reputation 
of the products they describe. In contrast, the 
slogan “Ryan Builds Well” was inspired by 
the proven record of excellent performance 
and low maintenance of Ryan planes. 


A SLOGAN THAT PROVES ITSELF 


The head of a War Training Service flying 
school in the Southwest writes from a base at 
which Navy pilots are being trained: “As a 
trainer the Ryan S-T is tops. Maintenance is 
phenomenally low. Our S-T’s have demon- 
strated they can take the exceptional abuse of 
flight training programs. ... We regard it as 
the finest intermediate or secondary trainer 
we have ever used.... Many fighter pilots 
flying off carriers today can truthfully say 
they owe a lot to these silver beauties.” 


"Take a letter 


Miss Jones.....™ 


OO a en ROE ORG e eptom rr yn. 


Customers Wrote for Us 


Another, the head of large scale training 
operations in Texas, writes: “... they have 
continued to be the most satisfactory secon- 
dary trainer we have ever used.... Theit 
maintenance definitely outstanding. ... We 
have never received better service from any 
company....I believe the high quality of 
our students has been to a large degree di- 
rectly attributable to their training in these 
Ryans....I am keeping one especially for 
my own use and for pilot checking purposes.” 


BUILDING WELL FOR UNCLE SAM 


Ryan’s current activities include the engi 
neering, development and manufacture of 
the most advanced type combatant airplanes 
and important assemblies for the armed 
services. Publication of detailed information 


on these is, of course, restricted. _fa_ hy 


Rely on Ryan to Build Well 


RYAN 
BUILDS WELL 


Ryan construction, 
proven in aviation’s — 
pioneer days, now 
proven in war, will 
tomorrow produce 
safer, more useful 
peacetime aircraft, 





RYAN 
TRAINS WELL 


Ryan School of Aero- 
nautics, famous peace- 
time air school, now 
training fine U.S. Army 
pilots, follows one 
creed: Thoroughness. 


RYAN 
PLANS WéEII 


Modern engineering 
+ flying experience. 
Typical resu:t: Ryo 
exhaust man'fold sy* 
tems are nov’ used 0 
the finest planes 

other manuf acturels 





RYAN AERONAUTICAL COMPANY, SAN DIEGO— MEMBER, AIRCRAFT WAR PRODUCTION COUNCIL, INC 


Ryan Products: Army PT-22s; Navy NR-Is; Army PT-25s; S-T Commercial and Military Trainers; Exhaust Manifold Systems and Bomber Assemblies 
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CAPT. JAMES B. REA 


Pan American Airways 


ing a small island in a large 
ecn is a common avigation 
o:iem nowadays, but one must 
nov’ how to do it—or be lost. 
author describes a special- 
method used by airline pilots. 


HiS ARTICLE presents an accurate 
and scientific method for making 
aoproach to a given geographical 
tion when only one celestial body is 
able. 
| Present-day long-range ocean flights 
are often terminated by small islands, 
this being especially true in the South 
Pacific regions. And sometimes it be- 
comes necessary to approach these 
islands during daylight hours, with only 
the sun available for celestial sights. 
The moon and Venus are not always 
available for daylight avigation, and if 
the avigator depends entirely upon radio 
bearings for his approazh he may find 
ring Mat the last minute that he is in serious 
nave Mtrouble. His direction-finding equip- 
con ment may fail, it may point towards 
hei large cumulo-nimbus clouds, or it is 
- possible that the “homing” signal may 
We be shut off just when he necds it the 
any fm most. 
y of ™ Thus, it can easily be seen that there 
. Mm may be times when an avigator has only 
his dead reckoning technique and the 
sun to depend on in finding some small 
for MB coral atoll located beneath low-lying 
ses,” Me clouds. The results of his dead reckon- 
ing technique are, at most, only as 
A accurate as his knowledge of the winds. 
_ gg And drift sights are not always avail- 
Ng! BE able. 
e of The above arguments have been pre- 
anes am ented in order to show how important 
ial it is for every avigator to acquire an 
; accurate and scientific technique for 
101 making a sunline approach. The re- 
= mainder of this paper will be devoted 
to the explanation of a method of pre- 
tompvted sunline approach which has 
been used sueeessfully on flights over 
the South Pacific. Simplest way to ex- 
plain the ideas involved is to present 
a typical example: 
Let us assume (Fig. 1) that you are 
fying ‘rom an island at point A to an- 
(ELL other at point B and that the latest 
sie dead ‘eekoning information you have 
ens indicates that you should arrive at 
sy: font B at 0930 G.C.T. (Greenwich 
e¢ Me Civil Sime). Using the latitude and 
vets fam Ongitule of point B, it is a simple mat- 
INC. 
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In Celestial Avigation 


ter to precompute, from the Air Al- 

manac and H.O.-214 tables, the direc- 

tions of lines of equal altitude through 

point B, for a few hours before and a 

few hours after the estimated time of 

arrival. These lines should be drawn 
(Turn to page 334) 
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“UPSTAIRS means home 
to a JAwntlerbolr 


When a Thunderbolt pilot “takes her upstairs,” he takes her 
clear to the roof. “Upstairs” to this plane is that area bounded 
roughly by the 35,000 and 40,000-foot altitude marks. 

Biggest job assigned to Thunderbolts today is providing 
top cover for the bombers battering Hitler’s Europe. 

The job is being done. See almost any newspaper for con- 
vincing evidence. 

The stratosphere will be equally important as a sky route 
for tomorrow’s high speed, long distance air transport. Men 
and women who designed and built the Thunderbolt will know 
how to put peacetime planes into the stratosphere. Republic 
Aviation Corporation, Farmingdale, L.I., New York and 
Evansville, Indiana. 


REPUBLIC AVIATION 


SPECIALISTS IN HIGH-SPEED AIRCRAFT « MAKERS OF THE 


= Vhaniderbolt 
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Giving Ground Officers 
Their Bearings 


BUILDING THE AAF 
PART VI 


Down but not out, this Flying Fortress becomes workshop 
where students learn details of airframe construction. These 


+ Ycle they learn the methods and materials of maintenance, arma- 
ent, photography, and communications—and how to direct men in 
eir future commands who must keep equipment in top fighting trim. 






By ESTHER FORBES 


HERE’S PLENTY OF AAF work which 
“never gets off the ground.” And to 
equire the know-how for it takes intel- 
ectual perseverance—as you would ob- 
serve if you went to Yale University, 
Yew Haven, Conn., where ground crew 
bficers are trained to direct AAF men 
bn battlefronts in maintenance engineer- 
ig, armament, photography, and com- 
munications. 

In every~ tactical unit at least ten 
ulisted men-are needed on the ground 
0 keep each plane flying. In a typical 
ighter squadron, for instance, there are 
bout 50 men required for the main- 
fnance of armament alone. New Haven 
ipplies the officers. And they super- 
se the maintenance of equipment, in- 
ect it, and are charged with seeing 
at it gets into the air. 

The fcur courses given at Yale are of 
lerent lengths and quite distinct from 
ach other. However, they have certain 
toad similarities. Each starts with a 
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week’s training in the technical and ad- 
ministrative duties of an officer; each 
gives an intensive training in all the 
different duties of the men who will 
someday be under the student officer’s 
command; and each ends with a week in 
the principles of field operations, fol- 
lowed by two weeks of practical experi- 
ence during which cadets live at the New 
Haven airport and work under simu- 
lated battle conditions. 

Cadets are chosen in two ways. Some 
are civilians whose experience records 
and aptitude tests indicate they will be 
able to make the grade. Others are en- 
listed men, recommended by their su- 
perior officers for their mechanical skill 
and qualities of leadership. Choosing 
cadets from the ranks is greatly pre- 
ferred by the instructors, who point out 
that the percentage of washouts is much 
lower among this group. 

To toughen the men before they reach 
New Haven, they are first sent to basic 


officer-candidates are testing their ingenuity for making re- 
placement parts. (All photos by AAF Training Command.) 


















school at Boca Raton, Fla., for three 
months of grueling physical training. 
Many cadets say this is even harder 
than the rigorous mental work at Yale. 
Even during their advanced scientific 
training at New Haven, they are required 
to spend at least an hour a day in ealis- 
thenies or athletics to keep in trim. 

The curriculum is arranged in one 
week phases, and each instructor always 
teaches the same phase. In order to 
keep classes. small, cadets are divided 
into two shifts. Classes run six days 
a week from 6 in the morning to 12 noon 
or from noon to 6. 


This One's Toughest 

Of the four courses, maintenance engi- 
neering is the longest and has the highest 
entrance requirements—three years of 
college training leading to an engineer- 
ing degree or the equivalent practical ex- 
perience in civilian life or in the Army. 
In other words, though they need not 
have had experience in aviation before, 
cadets must be capable of absorbing 
maintenance fundamentals in the 20 
weeks’ course. Its scope is best realized 
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COMING YOUR WAY 


7, JZ, OO 1,000 BIG ORDERS.. . 


The potential markets of the post-war 
world are incalculable. We stand on the 
threshold of an era of new discoveries, 
great developments, advanced ideas — all 
to be translated into “things” for better 
living. Will you be ready to fill your part 
of this huge order ? 


The chances are that your problem is 
one where General Instrument can be of 
service to you, specifically if your prod: 
uct is in the electronic, communications, 
aviation or mechanical field. 


Our facilities for mass production of 
precision instruments have been greatly 





expanded and intensified by wartime 
achievement. Already we are planning 
for the reconversion of these resources 
to the usages of peace. Perhaps your plans 
and ours may dovetail. Whether it’s a 
modern design for some pre-war product, 
or the nucleus of a fresh idea, it might be 
helpful to talk it over with us. May we. 
call upon you for this purpose? 

PHONOGRAPH RECORD 
CHANGERS — HOME 
PHONOGRAPH RECORD- 
ERS — VARIABLE TUNING 
CONDENSERS — PUSH 


BUTTON TUNING UNITS 
AND ACTUATORS. 


WAR BONDS—An Investment in Your Country's Future 
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WIRE (Woman Instructor in Radio Engineering) supervises two 


ainees in their radio work. 


considering that while an enlisted 
n specializes in only one phase of 
intenanee, his superior engineering 
heer must be an authority in all phases 
nirframes, engines, propellers, instru- 
nts, and electrical, hydraulic, and fuel 
stems. This actually means that he 
ist have a knowledge of almost all 
erations performed by thousands of 
iployees in an aircraf. factory. 

After a week in the study of hand 
ols, cadets begin to learn the struc- 
re of American combat planes along 
th inspection and maintenance of air- 
ames. They learn how to repair every 
meeivable kind of material used on a 
ane—from metals such as aluminum, 
agnesium, and brass to plastic sheet 
id textile fabrics used in parachutes 
Md life rafts. They learn welding of 
l kinds, heat treating of different 
tals, and the use of lathes, milling 
achines, and contour saws. These 
hases and the study of power plants 
ke up the largest part of the course. 
The first week’s training in engines is 
ven in one of the newer Yale build- 
gs. Here, in high-ceilinged rooms with 
ained-elass windows, cadets learn to 
ar down, re-build,.and repair engines 
all types. Later they go to a large 
door athletie field for more advanced 
ork in repairing and changing engines 
h over 20 types of planes, ranging 
0m primary trainers to a Republic 
hundes ) olt. 

A unique feature of the maintenance 
lgineer'ng course is a week’s instruc- 
nin veight and balance. A group of 
Kperienced combat and transport pilots 
¢ sent to New Haven each week to 
bn ¢adzts taking it. These students 
kperiment with the distribution of loads 
n mode: planes which have been made 
y the instructors to take into account 
ich factors as retractable landing gear. 
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Students check a plane’s weights and balances on “Loadometer” 


in order to observe effects of various stowage positions. 


Students also learn how to use the load 
adjuster, a kind of slide rule to deter- 
mine whether a plane is loaded safely. 

For the last two weeks of study, 
cadets move out to the New Haven air- 
port where they are given the kinds 
of maintenance problems which may 
arise at front-line bases. Working in 
three shifts, 24 hr. a day, no matter 
what the weather, they take turns acting 
as enlisted men and officers, thus get- 
ting practice both in doing actual repair 
jobs and in giving orders and inspecting. 

To ground crew officer-candidates, this 
phase of training is what the School of 











Applied Tactics at Orlando is to flight 
officers—a dress rehearsal for combat. 
The airport is divided into areas marked 
“Bataan”, “Corregidor”, “Guadalcanal”, 
“New Guinea”, and “Wake Island.” 
Everything is designed to approximate 
battle conditions. As at the front, 
cadets must always camouflage a plane 
before starting work on it, and they 
must be on constant alert with masks 
ready for a gas raid. 

They must also be prepared for ac- 
tion at fields where equipment is lack- 
ing. So they learn how to make their 

(Turn to page 357) 





Constructed of canvas, this field darkroom affords student photographers the “blackout” 
they need to develop their practice shots. 
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*” COMPACT 


* LIGHT IN WEIGHT 
* EASY TO INSTALL 


* EASY TO SERVICE 


Multiple Limiter panels can 
readily be combined for addi- 
tional circuits. Single Limiters 
. still supplied in the usual form. 


ee a 


Sg ate 





Now ... for aircraft networks and radial circuits . .. Burndy 
adds new simplicity in installing and servicing, and new eco- 
nomies in space and weight, to the sectionalized protection 
which LIMITERS provide against electrical faults. 

These new Multiple LIMITER panels are available in 
units of either 4 or 6 LIMITERS. Circuits, or circuit sections, 
are quickly wired to the mounted panel; and all servicing is 
confined to this one point. Furnished with or without overs; 
the covers available having knockouts for front or sid« cable 
entrance. For complete information consult the Burncdy rep 
resentative near you, or write direct. 


weadquarters (°F 


BURNDY ENGINEERING CO., INC. 
107 EASTERN BOULEVARD, NEW YORK 54, N.Y. 
IN CANADA: Canadian Line Materials Limited, Toro::o 13 
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NATA and ADMA Hold 
St. Louis Meetings 


ays to stimulate postwar private plane sales and problems of regu- 
s and war surpluses are discussed by operators, distributors, 
i monufacturers. Training association adopts more inclusive name. 






























{REAM LINING OF complicated federal 
) reguiations affecting aviation and 
tablishment of a proper government 
ency to handle distribution of sur- 
jus war goods in the postwar period 
ere strongly urged by speakers and 
saders at a four-day aviation meeting 
n St. Louis attended early last month 
y nearly 600 fixed base operators, deal- 
rs, distributors, and manufacturers. 
The occasion was the simultaneous 
onventious of the National Aviation 
ainng Assn., (which changed its 
ame to National Aviation Trades 
gn.) and the Aviation Distributors & 
fanufacturers Assn. 
The gathering also saw the growth 
f a movement, already underway, to 
tup a system of feeder airlines oper- 
ol by fixed base operators under a 
tion-wide consolidated organization. 
Roseoe Turner, former speed flyer 
ww operating a flying service and 
hool at Indianapolis and president of 
omsolidated Air Lines, the operators’ 
der line organization, was advanced 
the presidency of the NATA from 
is former post of first vice-president. 
Invitation to additional fixed base 
perators to participate in the feeder 
line operations was extended both 
yy Col. Turner and by W. Haley Reed 
if Kansas City, secretary of the Con- 
wlidated organization. Reed said that 
velve fixed base operators were already 
igmed up for the feeder lines. Plans 
ion Hull for operation of twin-engine Beech- 
malt planes, carrying eight passengers 
in ag''4 800 Ib. of cargo, over an average of 


i a between stops. Stop-to-stop 
. Eepreed would average 120 mph. and 
}18 Bimising 180 mph. Planes will be 


rs; Mwipped for pickup service. 
ble fam Pesides Col. Turner, other officers 
med by NATA were F. Leslie Mars- 
itn, Buffalo, first vice-president; Henry 
m Berg, Carson City, Nev., second 
‘president; Leslie Bowman, Fort 
orth, re‘iring president, is new chair- 
Man of the executive board. NATA 
hanged its name to National Aviation 
des Assn. to make its membership 
hore inclusive of the industry while still 
ing its well known initials, Bow- 
Tan explained. 
Reelected officers of ADMA were 
Ray Snyder, Chicago, president; W. F. 
Mott, Jr, Robertson, Mo., vice-presi- 
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dent representing distributors; C. B. 
Bunch, New York, to newly-created po- 
sition of vice-president representing 
manufacturers; George A. Fernley, Phil- 
adelphia, secretary-treasurer; and M. 
E. Galante, Philadelphia, assistant seere- 
tary. 

R. McLean Stewart, CAA executive 
director of training, revealed that the 





Col. Roscoe Turner, who invited operators 
to enter feeder service, was elected NATA 
president. 


end of War Training Service is in sight. 
By June, he said, the Navy’s own train- 
ing facilities will probably be adequate 
to handle maintenance of the maximum 
establishment now attained. AAF En- 
listed Reserve training is now a closed 
program at 56 centers, he reported, and 
instructor training will be completed 
with personnel available. After June, 
Army and Navy will probably not need 
these centers. 

Need for simplification of flying regu- 
lations to make aviation more attractive 
to the private flyer was urged repeatedly 
by various speakers, among them Rob- 
ert H. Hinckley, New York, former As- 
sistant Secretary of Commerce for Air; 
Leslie E. Neville, editor of AvIATION; 
Joseph T. Geuting, Jr., New York, chair- 
man of the Personal Aircraft Committee 
of the Aeronautical Chamber of Com- 
merce; Lt. Col. Earle L. Johnson, na- 
tional commander of Civil Air Patrol; 
Representative Jennings Randolph of 


_ber of Commerce. 









West Virginia; and Wayne W. Parrish, 
publisher of American Aviation. 

Hingkley warned that responsibility 
for establishing adequate fields and land- 
ing strips for the private flyer falls 
first on individual communities. He 
observed, however,. that federal and 
state cooperation in financing postwar 
airport developments may be expected. 
He advocated a four-point program of 
mass aviation education along with im- 
proved and additional landing areas 
and avigation aids, simplification and 
clarification of regulations, and research 
on pilot requirements and on planes 
and equipment. 

Neville urged manufacturers of per- 
sonal planes to improve them by taking 
advantage of latest technical improve- 
ments: He pointed out that in the 
immediate prewar period some manu- 
facturers had neglected to employ im- 
provements available in order to stand- 
ardize their planes. He ealled for 
more “eye appeal,” a new order of 
salesmanship, improved and reasonable 
service to owners, and a well-balanced 
public relations program. 

H. P. Ladds, of Cleveland and presi- 
dent of the National Screw & Mfg. Co., 
presented a proposed plan to distribute 
surplus materials at the end of the war. 
He said the scheme is being recom- 
mended to Congress by the U. 8. Cham- 
It provides for a 
seven-man commission, appointed by 
the President with Senate approval, to 
take charge of the distribution. The com- 
mission will work with advisory com- 
mittees from the various industries 
which would be affected by indiserimi- 
nate dumping of materials. 

Among resolutions voted unanimously 
were those (1) which opposed the Lea 
Bill in its present form despite an 
earlier personal announcement by Bow- 
man in favor of the it; (2) which asked 
for continuance of federally sponsored 
civil pilot training after expiration of 
the present act in June; (3) which 
called for relaxation of federal restric- 
tions on civilian flying; and (4) which 
requested that future government regu- 
lations be kept simple and easy to under- 
stand and at a minimum consistent with 
public interest. 

The annual NATA award for out- 
standing contribution to aviation was 
made to Capt. Eddie Rickenbacker, 
president of Eastern Air Lines. 
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| EQUIPMENT 


specially designed for 
Aircraft construction 
madintenance and repai 


The welded-metal cradles, dollies, slings, cranes, jigs and jacks we 
are producing for plane builders and their sub-contractors may b¢ 
just the equipment you need to save production time and labor. While 
specially designed time-savers for aircraft construction, they may b 
employed with equal efficiency for aircraft maintenance and repait. 
Our engineers will gladly collaborate with yours in designing simi 
lar time-saving equipment, or we'll follow your designs. Send us yout 
blue prints for quotations or let us submit our recommendations. 


MOULDED PLYWOOD | ~——* ore, 
enieeeteitonenaiiaee ae , 
PARTS a ——s—— 
ERIE Ai 


vel == | AVIATION ENGINEERING 


Can we serve you? 





T. Edward Moodie, Exec. V. Pres. 
1392 BLASHFIELD S.E. ATLANTA, GA. 


Tore Aircraft Components by Certified Well 























FOR SAFE TRAINING 


j. Gen. Ralph P. Cousins (left), com- 
ander of Western Flying Training Com- 
nd, receives from Lt. Gen. Barton K. 
fount, chief of AAF Training Command, 
Wings for Victory Award” of National 
ety Council “for producing safe and out- 
nding military pilots.” At semi-annual 
mference of Aeronautical Training Society 
Dallas, where presentation was made, Gen. 
ount revealed that “accident rate per thou- 
nd hours of flying is lower now than it was 
n 1938 despite tremendous increase in total 
ours flown.” 





On Patrol 


“As our organization begins its third 
ear of service, the outlook for CAP is 
tore favorable than at any time since 
e began,” said Lt. Col. Earle L. John- 
om, national commander, on Civil Air 
patrol’s second birthday in December. 
Strength reports and the great volume 
e me culistments which are coming in show 
hat the organization is in sound condi- 
ion and is bigger than ever before.” 


ks wagmost important duty new and “for the 
ay be mg pull,” Col. Johnson said, is re- 
While ruiting AAF cadets for acceptance in 

Me enlisted reserve at 17, and then 
Gy Giiraining them before their calls to active 


uty at 18. To further the recruiting, 
he Army is distributing among all 48 
Nings, in proportion to their strength, 
8 new liaison planes. “Flying activi- 
ies,” the national commander reported, 
tre undergoing expansion. . . Some 
its in our assignments have taken 
jee. Operating bases are now being 
tt up on the West Coast where we 
mild not fly hitherto, and new bases 
soon be activated in other areas.” 







Ss. 









Reeruiting news: Within a radius of 
M0 mi. of New York City, 3,000 boys 
ve been signed up. Single-handed, 
te old-timer coraled 100 prospective 
ndets and made arrangements to in- 
uct them in local school rooms and 
itkshops. . . . Indiana Wing has 
wtamline the enrollment process. 
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With official permission, its officers are 
explaining the AAF program, distribut- 
ing application blanks, and giving candi- 
dates mental screening tests in schools 
on school time. Those who pass this 
hurdle and preliminary physical exami- 
nation of CAP physicians are sent to 
official examining stations where ap- 
pointments have already been made for 
them. 


© Dispossessed by War Training Ser- 
vice, members of Cedar Rapids, Lowa, 
Squadron collected enough second-grade 
lumber and telephone poles to build a 
hangar 200x28 ft. with 15-ft. eaves 
clearance. Individual stalls were erected 
for planes so their owners could get 
them in and out without disturbing other 
ships. 


@ Barracks at Bowman Field are being 
lent weekends to Kentucky Wing for 
cadet training by CAP officers. 


Along the Apron 


@ American Airlines has sponsored an 
organization known as Air-Age Educa- 
tion Research to promote public under- 
standing of the implications, possibili- 
ties, -and problems of air transport 
through preparation of study materials 
for schools, colleges, and the general 
public. Director of this new liaison 
agency between technicians and the pub- 
lie will be Dr. N. L. Engelhardt, Jr., 





recently educational consultant to CAA 
in the preparation of its high school 
texts. Other members of the advisory 
board include Dr. Alexander J. Stod- 
dard, superintendent of Philadelphia 
schools, Dr. Edwin A. Lee, dean of 
school of education, University of Cali- 
fornia at Los Angeles, and Dr. Ben M. 
Cherrington, director of the Foundation 
for the Advancement of Socia! Sciences. 


®@ Navy’s 17 flight preparatory schools 
and 90 CAA war training schools, in- 
cluding six for flight instructors, are 
now under control of Naval Air Pri- 
mary Training Command. Headquar- 
ters are at -Fairfax Airport, Kansas 
City, Kan., and commanding officer is 
Rear Adm. Elliott Buckmaster. Primary 
training, except for cadet procurement, 
is thus integrated under one jurisdic- 
tion. Sinee 1942, Adm. Buckmaster re- 
ports, length of training time has been 
extended from 12 to between 16 and 18 
months. Procurement announces that 
17- and 18-yr.-old high school seniors 
who will graduate this June can now 
enlist as cadets. 


© Airport locations are among objects 
of local civie geography shown on trans- 
portation and industrial map prepared 
by Cincinnati Chamber of Commerce. 


® Ohio State has named the 400-acre 
airport it now has under construction 
after Capt. Don Seott, AAF, 100th 
former student to die in this war. 
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"REEF" FOR A HEAVY BLOW 





Concrete pyramids, with notches for tail wheels and ropes to hold them in these blocks, are 
part of outside mooring system for light planes devised by Hawthorne Flying Service, WTS 
operators at Columbia, S. C., municipal airport. Front wheels rest to within 1 in. of their axles 
in additional blocks, and wings are tied to rings embedded in ground. Result is zero angle 
of attack and minimum lift in heavy winds. Fence (left) is preliminary windbreaker. 
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FLYING | 


Cut-away drawing of proposed Miles X 
passenger and cargo carrier. Power would 
be delivered by eight 1,750 hp. Rolls Royce 
engines faired into wing and geared in pairs 
to contra-rotating propellers. This design, by 
F. G. Miles, has been presented to British 
Air Ministry by Phillips & Powis Aircraft, 
Ltd., best known as builder of Miles Master 
and Magister single engine training planes. 


Plans of Miles “X” Transport Reveale 


In bid for postwar business, Phillips & Powis Aircraft presents design 
for eight-engine passenger-cargo plane to British Air Ministry. 





;,, ge EVIDENCE that Great Britain 
intends to make every effort to ob- 
tain a place in postwar air transport is 
given by announcement of plans for 
the Miles X, a 130,000-lb. gross weight 
passenger and cargo carrier. 

Design for the craft has been sub- 
mitted to the Ministry of Aireraft Pro- 





duction by Phillips & Powis Aircraft, 
Ltd., builder of the Miles Master and 
Magister training planes. 

According to preliminary plans, the 
craft will be powered by eight 1,750 hp. 
Rolls Royce liquid cooled engines buried 
within the wing and geared in pairs to 
four six-blade, contra-rotating propel- 


lers. Performance anticipated would b 
Range of 3,450 mi. against 50 m 
headwind at 350 mph. cruising sped 
Accommodations: 50 passengers 
crew of five. 

Basic design, it is said, is such th 
it can be adapted as both a short a 
medium range plane to carry 100 ps 
sengers with a range of 2,000-2,500 m 
or an unspecified number with an ope 
tional range of 1,100 mi. 

An unusually wide cabin is provid 
in the design, the maximum cross s 
tion being 16 ft., with a height of 8f 
giving a total volume of 6,000 eu. 
This would permit alternative seati 
arrangements. In one arrangement, fi 
example, three cabin sections could 
provided—a main lounge forward wi 
34-passenger capacity, a midships eal 
for a “dining and recreation room 
and an aft cabin for rest rooms or 
16-passenger smoking room. In 
medium range version, seats could 
arranged in two rows of three seats ¢ 
on either side of a 4 ft. x 60 ft. aisle 

The unusual volume of the cabin 
held to give the design pariicular 
vantages for freight carrying, sine 

(Turn to page 343) 


With 16-ft. wide cabin, proposed Miles 
X transport would permit varied pas 
senger-seating arrangements, wile 8-ft. 
height would allow loading of bu:ky pack 
ages if plane were used as cargo carviel. 
For long range operation, plare is de- 
signed to have maximum range of 3 
mi. against 50 mph. headwind a! cruising 
speed of 350 mph. Medium ranze opel 
tions—2,000-2,500 mi.—would call for 
crew of 5 and 50 passengers. 
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i Mechanical warfare—and the gruelling punishment that war ware 
machines undergo—has demanded the strength and char. 

acteristics of forgings in many unheard of applications. Out oe 

of this acid test have come new conceptions of forgings as a ae 

metal form. New uses, new types, new metals, new manu- ee 

facturing accuracy, new design economies—found and in p 

proved through the urgency of war production—open inter- ae: 

esting vistas to design and production engineers. Mag 

Ma 

What we have to offer—now and after the war—goes eee 

beyond our array of large upsetters, mechanical presses and ns 


heat treating furnaces. You will find here an unfettered 
viewpoint, a willingness to tackle new forging problems Pipe, 


that can prove useful in your design or production today Be. 

e 
or tomorrow. Tube Turns (Inc.), Louisville, Ky. praet 
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Tube Turns presents on the reverse side of this haire: 
page the first of a series of stirring war paintings desir 
ie created by the well known contemporary artist, 
if James Sessions. “Pearl Harbor” is Sessions’ con- 
ception of the catastrophe that aroused America. AVI. 
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KEEP POSTED ON 


Products & Practices 


This selected information on new publications and products is offered 
by the "AVIATION" Reader's Service through cooperation with 
the manufacturers. It helps executives save invaluable time, pro- 
vides profit through convenience. To obtain literature or additional 
data on new products described, simply fill in form below,* clip it to 


your letterhead, and mail. 


There is no cost, no obligation. 





ENGINEERING DATA 
Silver Babbitt ....... 


Bulletin and engineering briefs on silver 
habbitt, being produced on basis of re- 
varch by Battelle Memorial Institute, 
have been prepared by National Bearing 
Metals Corp., St. Louis. Institute reports 
that this war substitute is composed of 















silver alloyed with balanced lead-base 
babbitt, 
Glue Recommendations .............2 


Wall chart—Glue Recommendations for 
U. 8. Government Specifications—has been 
reissued in enlarged form by Casein Co. 
of America, New York City. It lists re- 
quirements and suggested binders for 
making some 57 articles. 









Indium Properties ...........eeee0003 

Literature issued by Indium Corp. of 
America, New York City, contains charts 
on chemical and physical properties of 
indium, technical description on using it 
in plating, its history, and some of its 
present applications. 


Magnesium Processing ..............4 

Machining, welding, forming, riveting, 
and surface treating of magnesium is 
shown in technical film. For showing be- 
fore scientific groups, it is available from 
Dow Chemical Co., Midland, Mich. 


Pipe, Tube Bending .................5 
Copper & Brass Research Assn., New 
York City, has prepared handbook on 
practical methods of bending pipe and 
tube of copper, brass, and related alloys. 

Given are specifications and weights of 
these materials, and instructions, draw- 
ings, and illustrations on forming them. 


Insert Fasteners ....cccccsccccceces 6 
Data on Rosan locking system of 
threaded inserts and locked-in studs for 
fastening in non-metallic materials issued 
'y Bardwell & McAlister, Hollywood, 
Calif, includes cardboard model of insert 
vith moving section showing operating 
Principle; bulletin illustrating applica- 
tions of these fasteners; design data sheets 
With eut- “away drawings of various in- 
‘tallations; specifications; and question- 
laires to be filled out by manufacturers 
desiring recommendations on fastenings. 
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Chain Belts ..... 

Engineering Handbook No. 67—Aviation 
Div., Baldwin Duckworth, Springfield, 
Mass.—shows design of machine-finished 
roller chains and their use in aircraft con- 
trols. An accessories section covers ter- 
minals and connectors. 


PRODUCTION 


Screw Charts concccce cB 

Comparator charts, inscribed on plate 
glass 4 in. thick, are being produced in 57 
ranges by Universal Engraving & Color- 
plate Co., Buffalo. Literature prepared 
by company has illustrations and prices 
of several models. 


Welding Electrodes ................. 9 
Callite Tungsten Corp., Union City, 
N. J., is distributing Bulletin No. 154 on 


applications of its tungsten electrodes to 
atomic-hydrogen, helium, and argon are 
welding of aluminum, duraluminum, 
nickel, and chrome, monel metal, copper, 


molybdenum and stainless steels, copper, 
brass, and bronze. 
Manufacturing Hints ..............10 


Recent issue of war production data 
collated in booklet by E. F. Houghton & 
Co., Philadelphia, contains short, illus- 
trated articles on prevention of rust by 
displacing water and on machine lubrica- 


Finishing Materials ................11 
Felt wheels and bobs, industrial felts 
which can be cut to fit special jobs, steel 


wool, powdered and lump pumice for 
polishing copper, wood, and _ plastics, 
abrasives and rouges, and sponges and 


chamois are described and illustrated in 
use in bulletin being circulated by James 
H., Rhodes & Co., Chicago. Company also 


announces new type lining for pilot’s 
goggles, shin straps, and sweat bands; 


perspiration is said not to harden it. 


Rep oov ec cccuccddeivanes -12 

“Corronizing,” new rust-proofing process 
developed by Standard Steel Spring Co., 
Coraopolis, Pa., is explained in booklet. 
Process involves electroplating thin layers 
of corrosion-resistant metals on _ base 
stocks. 


Surface Inspection ................13 

Features, specifications, and use of 
“profilometers” for measuring surface 
roughness of metals are given in booklet 
prepared by Physicists Research Co., Ann 
Arbor, Mich. 


Gage, Tool Service ................14 

Merz Engineering Co., Indianapolis, de- 
picts in bulletin four types of service now 
offered to industry: Design and research 
engineering; mass production of standard 
plain and threaded plug and ring gages; 





tion and blackening of steel propeller design and production of special gages and ~ 
blades. tools; and volume manufacture of parts 
AVIATION READER'S SERVICE Jan. 
AVIATION, 330 W. 42nd St., New York 18, N. Y. 
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Plates, Irons, Edges ...........+-,++-15 
Leaflet distributed by Barco Scraping 


Co., Cleveland, gives features and di- 


mensions of company’s surface plates, 
angle irons, and straight edges. Firm 


announces that they are hand-scraped to 
0002 in. flatness. 


Grinding Belts ..........eeeeeeeeee Ib 

Advantages of swing frame grinding 
with abrasive finished cloth belts (in 
which belt and drive motor are suspended 
over work) are listed in folder from Behr- 


Manning, Troy, N. Y. 


Saws & Sawing ...csscccsceeveseeedl 

Data on metal sawing and various types 
and styles of saws offered by Clemson 
Bros., Middletown, N. Y., are contained in 
company catalog No. 43-S. Emphasized 
are selection and blade cutting speeds for 
different metals, use of hack saw .frame 
together with list of firm’s blades, frames, 
power and band saws. An affiliate com- 
pany, Victor Saw Works, also of Middle- 
town, has also issued instruction book 
and sales catalog (No. 43-V) on _ its 
line. 


Stainless Steel ......cseeseeeeeeee 1B 
Jessop Steel Co., Washington, Pa., has 
published catalog of its stainless-clad steel. 
Included is information on analyses, ap- 
plications, fabrication, manufacture, head 
styles, and sizes of sheet and plates avail- 
able; also sections on deep drawing, 
grinding, polishing, gas-cutting, cleaning, 
riveting, welding, and soldering. 


MACHINERY & ACCESSORIES 


Heavy-Duty Finishers .... 19 

Paper binders for loose-leaf data book 
prepared by W. F. and John Barnes Co., 
Rockford, Ill., illustrate and give applica- 
tions of various machine tools including 
those for multiple drilling and reaming, 
boring and facing, milling, and deep hole 
cutting, Data sheets have also been pre- 
pared. 


Machining Aids .............0002++-20 

Recent leaflets issued by Doall Co., Des 
Plaines, Ill., describe firm’s Saw Eez for 
facilitating contour cutting, steel ink for 
layout work, cutting oils, grinding wheels, 
and abrasive bands for contour machines. 


Positioner, Trimmer ................21 

Welding positioner, which can be built 
to user’s requirements, and a new stamp- 
ing trimmer, which forms, beads, trims, 
and flanges large and small stampings, 
are shown in bulletins Nos. QW 115 and 
116, respectively, from Whiting Corp., 
Harvey, Il. 
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Hook Checker ..........0eeeeeeee 22 

For determining whether thread mill- 
ing and other cutters have been sharpened 
to correct angle of hook or rake and flute 
spacing, new hook checker is available. 
Description, instructions, and specifica- 
tions have been compiled in Bulletin No. 
HC-43 from Detroit Tap & Tool Co., De- 
troit. 


Hydraulic Apparatus ........+..++.-23 

Power units, presses, and test benches 
are among hydraulic apparatus for ma- 
chine tool and aviation work pictured and 
described in new loose-leaf catalog Hy- 
draulic Machinery. It has been prepared 
by Hydraulic Machinery, Dearborn, Mich. 


Machine Tools ..........2s+eeeeee+ +24 

Gisholt Machine Co., Madison, Wis., il- 
lustrates in new catalog its ram and 
saddle turret and automatic lathes, its 
machines for balancing and other special 
work, standard tools and chucks, and a 
speed selector, 


Dip Vomks ..cccccccccccccsccegescnae 

Leaflet No. 511, Aeroil Burner Co., 
West New York, N. J., lists features of 
new portable, electrically heated dip tanks 
which have two compartments, 


Speed Reducer ............0e00004-26 

Stephens-Adamson Mfg., Aurora, IIL, 
gives specifications, engineering drawings, 
uses, and features of its speed reducers 
in Catalog 643. 


Back Stand .....scssesccccecceceecad 

New Model ABS back stand idler for 
doing grinding work with power supplied 
by polishing and grinding lathes has been 
put on market by Porter-Cable Machinery 
Co., Syracuse, N. Y. Its operation and 
specifications are given in broadside pre- 
pared by company. 


Ee TP ECP EET Tone eee 

Uses of forged steel bearings in air- 
craft instruments and engines are shown 
in booklet distributed by New Departure 
Div. General Motors Corp., Bristol, Conn. 


Miller EG ee: 
Operating features of its Model 33 
Fluid-Screw Rigidmil milling machine 


manufactured by Sundstrand Machine 
Tool Co., Rockford, Ill., are shown in 
booklet. Specifications and engineering 
drawings are also given along with de- 
scription of hydraulic control of table 
screw. 


Protective Surface ...............+.30 
Uses of “Ucilon,” resistant surfacing 
material which can be applied by brush- 
ing, spraying, or dipping are shown in 
booklet prepared by manufacturer, United 
Chromium, Inc., New York City. 


MOE TREC ET OEY Pee re 
Illustrations, descriptions, and applica- 
tions of stapling machines in aircraft work 





. for various 





are contained in bulletin offered by Heller 
Co., Cleveland. 


Rubber Goods ......sescesceeeeees 32 
Fiftieth anniversary catalog of Man. 
hattan Rubber Mfg. Div., Passaic, N. J., 
shows firm’s line of industrial ruihe; 
goods including friction materials, cover. 
ings, and abrasive wheels. Technical data 
and engineering information are give: oy 
hose and tubing along with histor, of 
company and_ presentations of sone 
articles designed for postwar markets, 


i ue SEREEETE RTL ETE EERE || 
Wide line of hydraulic straightening 
and bending presses manufactured hy 
Watson-Stillman Co., Roselle, N. J., js 
pictured in Bulletin No. 320-A whicli also 
contains table of capacities in tons, 


Riveter 2... cccccccccccccccccccs seed 

Independent Pneumatic Tool Co.. Chi- 
cago, issues folder showing mechanical 
features and operation of its pneumatic 
rivet driver. It is designed for use with 
Goodrich Rivnuts and has light indicating 
when fastener is properly upset, 


Beads & Flares ........52 505000005038 

Aluminum tubing to ? in. o.d. and .065 
in. gage can be beaded and flared, it is 
announced by Vaill Engineering (o., 
Waterbury, Conn., on its No. 6 machine 
shown in broadside. A- single handle 
controls operation and moving parts are 
shielded in Plexiglas. 


AIRCRAFT 


ED os 6 Gk 56 ue he bew's SANs Oi es 0 dude 
Reprint of article, Packaging and 
Handling of Air Cargo, read before SAE 
meeting by its chief engineer, C. G. Peter- 
son, has been made available by Railway 
Express Agency, New York City. 


PHOOTS. cowie sense deese wees coesceccdl 

Purolater Products, Newark, N. J. 
has charted flow rates and pressure drops 
and embodied them with specification 
drawings and descriptions of its filters 
aviation uses in handbook 
titled Aircraft Hydraulic Filters and Ele- 
ments in Accordance with Specification 
AN-F-3. 


CO, Devices 2... .cccccccecce creed 

Booklet published by Walter Kidde & 
Co., New York City, shows features and 
installations in aircraft of carbon dioxide 
fire extinguishing systems and other ait 
and oxygen lifesaving apparatus. 
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Wudey B00. ose Fis bok cao ne see 

Skid-proofing and ice removal are topi¢s 
briefly considered in information sheet, 
Ice Control for Airport Runwajs, dix 
tributed by Calcium Chloride As:n., De 
troit. 















Tubing voll 
Booklet on flexible stainless steel hos 
for aircraft installations has been pr 
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ared by Chicago Metal Hose Corp., May- 
we ill Data is offered on specifica- 


tions 2nd capacities of various sizes, 
fanges and fittings, their design, and 
jne Joss. Similar information is also 


even 011 bellows. 
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ELECTRICAL 


Commutator Cleaner ..............-41 

Leaflet of Industrial Power and Equip- 
went (0., Pittsburgh, Pa., lists features 
of commutator cleaner made of non- 
wnduciting abrasive mounted in wood hand 
holder. One available size has face 13x} 









In. 


Oooh 7 
Guardian Electric Mfg. Co., Chicago, has 
jssued broadside for quick engineering ref- 
erence in selection of relays and solenoids. 
Known as Bulletin OF112, it has descrip- 
tions, contact ratings, power requirements, 
sizes, and weights of 17 types of relays. 


Splicing Terminal ...........0.2+-.+43 
Making of connections with solder-less 
splicing terminal which hooks with knife- 
like blades is illustrated in Bulletin 27, 
published by Aircraft-Marine Products, 
Harrisburg, Pa. Tables give dimensional 
information for various installations, 


Mikes, Efe......cccccccccccccseces Af 

Microphones and _ receivers, _ relays, 
solenoids, and switches are included in 
items listed by Automatic Electric Co., 
Chicago, in Catalog 4071-D. Items are 
fully described by photos, specifications, 


installation information, engineering dia- | 


grams, and charts of stock assemblies are 
provided, 


Coil Calculator .......ce.eeeeee ee 45 

Calculating coi] winding and resonance 
data is reported speeded by use of new 
slide rule. Device is produced by Allied 
Radio Corp., Chicago, which has issued 
sheet describing principles of the calcula- 
tor’s operation. 





PLASTICS & MATERIALS 


Pobt Semmes. oo se vciensice c's pace ee MG 
Line of SAE felts, coated with rubber- 
ized compounds, resins, etc., have been 
mounted on sample card in 16 grades. 
American Felt Co., Glenville, Conn., re- 
ports these combinations for fuel tank 
mountings, grommets, gaskets, ete. 


Plastics Information ................47 

Industrial Magazine Service, New York 
City, announces publication of Plastics in 
Aircraft, booklet containing articles on 
engineering properties of plastics, their 
applications in aircraft, physical proper 
ties of laminates, and design considera- 
tions. 


Plywood & Veneers.................48 
Price and stock list of wide variety of 
plywoods and veneers ready for shipment 
from its Chicago warehouse is being dis- 
tributed by Aetna Plywood & Veneer. 





Latest Machine Tools 
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Motel CutOer ...5 cc cccsc ee 


Model No. 36-C metal cutting machine 
manufactured by Racine Tool & Ma- 
chine Co., Racine, Wis., has capacity of 
2x20 in on metals including die block 
steel, Light weight blade is said to make 
few chips, thus resulting in savings in 
nultiple eutting. Full control of hy- 
draulie operation is maintained through 
angle lever. Through dual feeding, fast 
cutting speed can be obtained on light 
materials and predetermined rate on die 
blocks, alloys, and tool steel. Speeds of 
3) to 85 and of 115 strokes per min. are 
delivered from 3 hp. motor through 
transmission consisting of V belts and 
twin disk clutches, Other specifications : 
Capacity at 45 deg. 20x14 in., length of 
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blade stroke 6 in., blade length 30 in., 
height 78 in., width 48 in.. and shipping 
weight with motor 5,760 lb.—AviaTIon, 
Jan., "44. 


Air Compressor .............50 


Water-cooled, single-stage, double-act- 
ing industrial air compressor which re- 
quires small block foundation is avail- 
able from Sullivan Machinery Co., 
Michigan City, Ind. Valve assemblies 
can be easily inspected, and truncated 
piston design is reported to give large 
head and valve radiation areas. Auto- 
matie stopping and starting controls are 
optional.— AviATION, Jan., 44. 


Mask Sew <.¢cic.3s .0s00 0 


Announced as “world’s largest hack 
saw machine,” new cutter has capacity of 
25x26 in., weighs 10,000 lb., oceupies 
floor space 56x122 in., and stands 12 ft. 
7 in. high. It was designed for work on 
forgings, blocks, billets, and shafts and 
is known as model No. 24 Marvel. Cur- 
rent required to operate its three motors 
totals 612 hp. Moving parts are enclosed, 
and blade measurements are 36x44oxlg 
in. Its steel teeth and alloy body are 
credited by Armstrong-Blum Mfg. Co., 
Chieago, with contributing te long life.— 
AVIATION, Jan., 44. 





Saw & Jointer...............52 


Into one steel floor stand, Boice-Crane 
Co., Toledo, has combined 6-in. jointer 
and 10-in. tilting arbor saw. Both are 
powered by same motor. Jointer has long 
work table and special front and rear 
fence locks.— AVIATION, Jan., ’44. 


































The making of fine quality springs, so essential to the proper per- 
formance of the mechanism of war, demands a high type of craftsman- 
ship. Accuracy in size and action, close tolerances, maintenance of 
precise standards of tension—these are only a few of the factors which 
must be closely controlled by skilled workers and special equipment. 


Our work is the forming, heat-treating, finishing, and testing of coil or 
flat springs of every description. What the trade recognizes as the 
“stickers’—the extra difficult jobs—are everyday occurrences in the 
Reliable shop. Reliable men and women give to the production of 
every Reliable Spring that extra care and technical “know-how” which 
adds little or nothing to the cost, but much indeed to the product. 


For the duration, Reliable is engaged entirely on vital war production. 
When normal conditions again prevail, we look forward to working with 
you on your peace-time requirements. 


Send us your blueprints and specifications. 


O.—= 






“THE RELIABLE SPRING & WIRE FORMS CoO. 
3167 Fulton Rd., Cleveland 9, O. 












Representatives in principal cities. 


YOU CAN RELY ON VEL 


Keliable Springs 


LIGHT STAMPINGS 












Gear Grinder ..............53 


Cosa Corp., New York City, Amorica, 
agents of Maag Co., Zurich, announce, 
availability of new Model HSS-30 wring. 
ing machine for hardened and erouyj 
gears. Grinding operation is done }y 
two saucer-shaped wheels which require 








no coolants and adjust themselves for 
wear. Production tolerances are given 
as no more than .0002 in. on pitch and 
.00012 in. on profile. Arbor will grind 
several gears simultaneously, and ma. 
chine can run continuously, making one 
part after another.—AvI1aTION, Jan., 4, 





Carbide Grinders........... 54 


Improvements incorporated into new 
line of carbide tool grinders are reported 
as: 1. Wide-mouthed, fully adjustable 
coolant spouts and larger splash pans to 
keep floor dry; 2. Safety cup disk— 
which moves with hood and table as 
wheel wears—to prevent tools from ac¢- 
dentally dropping into cutting well; 3. 
Concealed, swiveling wheel guard shielt- 
ing one side of wheel while other is in 
use;.and 4. Tilting tables replacing wear 
plates between table slot and wheel. 
With flexible water connections and only 
two screws holding guard hood, removal 
of wheel is simplified, reports Hammond 
Machinery Builders, Kalamazoo, Mich. 
Machines are offered in 10 and 14 in 






























n. th 



















i 
a 


AVIATION, January, 1 











+ 53 


‘Theay 
UNGeS 
sr ind. 
round 
ne by 
quire 















as for 
given 
h and 
erind 
1 ma- 
1g Olle 


dy “44, 





.. 54 


O new 
ported 
stable 










izes, respectively powered by 2 and 


hp. motors which are fan-cooled and ean | 


ip reversed. Other equipment includes 
ompound protractor tool gage, wheel 
jresser holder, and coolant tank with 
hump for wet grinding. — AviaTion, 
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Doa!! band filing machine is available 
for broaching metals, alloys, plasties, 
fiber, and wood following previous prep- 
bration by sawing, nibbling, burning, 
stamping or casting. Pressure and filing 
ds are under operator’s continuous 
ontrol, and finished tolerances are 
tated to be as low as .001 in. File 
hands are provided in widths of 4 to 
b, in. in ovals, half-rounds, and flats. 
Insnapping band and threading work 
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hrough it permits internal filing. Ma- 
thine itself is welded steel with 1514- 
n. throat capacity and 6-in. thickness 
uipacity. Worm gear transmission is 
wholly enclosed, according to Con- 
inental Machines, Minneapolis. Varia- 
le speed pulleys give range of 50 to 
10 ft. min. Lamp provided can be 
et at any angle, and blower close to 
ork clears chips away.— AVIATION Jan. 
M4. 




















Announcements of new machine tools 
i shop equipment and accessories are 
i for inclusion in these columns. 
writing, emphasis upon aviation in- 
applications of newly-marketed 
§ is desirable, and, wherever pos- 
: Qlossy-print photos should be 
d for illustration. (Please do not 
electros). Manufacturers should 
New Products Editor, AVIATION, 
M0 W. 42nd St., New York 18, N. Y. 
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Cc,x, EXPOsuRE> 


This CLARE TYPE G RELAY 
Withstands Them All 


This Clare Type G Relay has come through the 
rigorous tests of war with flying colors. Its many 
applications on aircraft, where shock and vibra- 
tion are constant, include radio equipment, com- 
passes and controls of various kinds. 


Clare Type G is a short coil relay — just 2%” x 2%” 
x 1%” and weighs but 6% ounces. Coils are care- 
fully wound to exact turns on precision machines. 
They are protected with a transparent acetate cov- 
ering and are available impregnated with special 
varnish. 


Exposed metal is plated to withstand a.200 hour 
salt spray test. Special Bakelite insulators of heat 
treated Bakelite keep moisture absorption below 
Army and Navy requirements. These also possess 
minimum cold flow and permit punching without 
cracks or checks. Type G can be provided with 12 
different types and sizes of contacts which are 
welded to the nickel silver springs by a special 
process. This provides for effective dissipation 
of heat. 


Every Clare Relay is built of the finest materials 
and under precise manufacturing conditions. Each 
is ‘“‘custom-built” to the exact specifications your 
design calls for. Put your relay problem up to our 
engineers. Send for the Clare catalog and data 
book. C. P. Clare & Co., 4719 Sunnyside Avenue, 
Chicago (30), Illinois. Sales engineers in all 
principal cities. Cable address: CLARELAY. 


CLARE RELAYS 


Double arm armature assembly of stain- 
less steel shaft, operating in a marine brass 
yoke. Heelpiece, coreand armature assem- 


































bly of magnetic metal. 
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‘ann 


High voltage’spring pile-up insulators of 
special heat treated Bakelite. Has mini- 
mum cold flow properties, low moisture 
absorption content; and permits punching 
without cracks or checks. 





Contacts are welded to nickel silver 
springs by special process. May be of 
precious metals or alloys in 12 different 
standard, or special, types and sizes. 












Spring bushing insulators are made of 
Bakelite rod under patented process. Re- 
sist vibration and withstand heavy duty 
service. 





“CUSTOM-BUILT” Multiple Contact Relays for Electrical, Electronic and Industria! !'-~- 
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e»- with X=RAY 


eeethe modern way to “know” 


what you’re getting 


rate of 75% after 
machining. Each 


reject meant a loss of 3 machine and 
man-hours. Solution: X-ray inspection to 
“‘spot’”’ defective castings before machin- 
ing. Result: 100% real production from 
same men and machines... tremendous 
savings in materials. Another example of 
how Westinghouse X-ray takes the 
“guesswork” out of industrial inspec- 


tion... speeds production and cuts costs. 
J-02022 


” a 


jh“ See page 265 





A New England 
war plant, purchas- 
ing steel castings 
from an outside 
source, was ex- 
periencing a reject 



















Shop Equipment and Accessorie, 


Valve Guide Cleaner........ 56 


Flexible shaft permitting 45 deg. 
bend is incorporated in new attachment 
for cleaning gasoline deposits from valve 
stem guides. Rigid models are also 
available. Type MF-302 shown has 





seven blades and ean be adjusted 
between %6 and % in. Four other sizes 
manufactured by New Britain Machine 
Co., New Britain, Conn., permit adjust- 
ment range from %6>to 4 in. with 
five blades up to 3142 to 1 %2 in. with 
13 blades.—AviaTion, Jan., "44. 


eS} A 


For Jardur Import Co., New York 
City, Hugh Thomasson, senior avigator, 
American Export Airlines, has designed 
avigating plotter and protractor for 
plotting celestial lines of position. It 
is to eliminate need for dividers, paral- 
lel rules, and is made of transparent 
plastic. Device is small enough to be 
slipped into pocket.—AviaTION, Jan., 
744, 


Runway Magnet ............ 58 


Adaptable for removing nails and 
other small metallic impedimenta from 
airport runways, magnets manufactured 
by Cutler-Hammer, Milwaukee, can be 
mounted on truck and powered by ordin- 
ary farm generator set. Path cleared 
is 8 to 9 ft. wide. Suspended 2 to 3 in. 
over ground, magnets are reported to 
have power enough to pick up sub- 
surface nuisances.—AVIATION, Jan., ‘44. 
























NEW/ PRODUCTS 











Test Bench ........05000... 59 

New testing unit announced by 
Liberty Motors & Engineering Corp, 
Baltimore, is intended for checking ai. 
eraft hydraulic and vacuum pump, 
Latter can be observed at speeds frou 
700 to 5,200 rpm.; input suction ani 
output pressures are read directly iy 
inches of mereury. Orifice chamber ani 
water manometer indicate air flow w 
to 50 efm. On hydraulic pumps, whic) 
can be tested within same speed range, 
input suction is also read in inches of 
mercury, output pressure on gage regis. 
tering up to 4,000 psi. Flometer indi: 























eates rate of hydraulic fluid from 1 
to 12 gpm. Two-speed reversille 15-lp 
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motor i> eonnected through transmission 

eg providing additional variations. Tem- 
erature of oil in reservoir is main- 
tained automatically. Consumption of 
vacuum pumps can be judged with meter 
tube and electric clock. Sink is in- 
corporated in top of unit to catch oil 
leakage. Necessary adapters and acces- 
gries are included.—AviaTION, Jan., 
‘44, 


Water Separator ........... 60 


Gasoline entering new separator first 
. 59MM passes through coalescing medium which 
| py breaks down any water emulsions. Water 
Corp, jam wen is discharged through accumulator 
o i where it is drawn off by automatic valve. 
amp: Vhen large globules. of water collect, 


trom 
n and 
tly in 
Y and 
Ww up 
whieh 
range, 
1es of 
regis- 
* ind- 













pumping system shuts down, stopping 
delivery of fuel to plane. Separating 
material can be removed when saturated 
with foreign matter, but this is reported 
necessary only when considerable pres- 
sure develops. This apparatus is re- 
ported by Warner Lewis Co., Washing- 
ton, D. C., to be “guaranteed to deliver 
gasoline containing not more than 1-500 
of 1 percent of undissolved water.” 
Models are made in capacities from 25 
to 1,000 gpm. and for Diesel fuel and 
keroseng.— AVIATION, Jan., 44, 















Gage Surfacing ............ 61 


Mieronil is name of new protective 
liquid coating that can be applied with 
abrush to gages, dies, and punches. Pro- 
tective Coatings, Detroit, reports that 
mit “lubricates in surface rather than on 
it.” Freezing is said to be eliminated 
even in parts with millionth tolerances. 
Chrome-plated and carboloy units 
tespond favorably.—AviaTION, Jan., 44, 














Tube Sealing ...........-+-- 62 


Development of a new thermo-plastic 
dipping process for tube sealing and 
surface protection, termed “Plastalloy,” 
Sannounced by Vultee Field Div. Con- 
tolidated Vultee Aircraft Corp., Plastal- 
Y seals are quickly applied and re- 
moved, 2nd material may be’ reclaimed 
ad used indefinitely. To seal tubes, 
fads are dipped into melted plastic to 
lepth of 4 in, Plastic adheres to open- 
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Shown below are six 
of the thirty-eight 
available contact ar- 
fangements in the 
LK diameter. 


MEANS greater assembly 
speed!...faster servicing! 


The hundreds of shapes and sizes of Cannon 
Connectors have many parts that are readily in- 
terchangeable, making thousands of possible com- 
binations. This interchangeability of parts means 
greater assembly speed .. . faster servicing. 

Stock Cannon Connectors are in use in a wide 
variety of industries. So great is the diversity that 
it is difficult to find a requirement in the field 
of general industry which cannot be met with a 
standard Cannon product. 





The Cannon Catalog Supplement gives a resume of the 
Cannon Connectors for general use. Drop us a line on 
your business letterhead and we'll gladly mail you one. 
Address Department A-110, Cannon Electric Develop- 
ment Company, Los Angeles 31, California. 


CANNON ELECTRIC 


Cannon Electric Development Co., Los Angeles 31, Calif. 





Canadian Factory and Engineering Office: 
Cannon Electric Company, Limited, Toronto 





ELECTRIC 





REPRESENTATIVES IN PRINCIPAL CITIES—CONSULT YOUR LOCAL TELEPHONE BOOK 


ing as a tough, durable film that with- 
stands rough handling. It can be re- 
moved with fingernail. A 2-qt. elec- 
trically heated pot with either manual 
or thermostatic control to maintain 145 
to 150 deg. C. is recommended by Con- 
vair engineers as a reservoir for mate- 
rial. Its other uses include protection 
of finished surfaces and delicate threads 
on machined parts and for temporarily 
attaching loose parts to assemblies. Tub- 
ing seals have been ealeculated to cost 
approximately one mill each on the basis 
of dipping twenty ends per minute, and 
reclaiming 50 percent of material.— 
AVIATION, Jan., 44. 


SNe ae ee eS 


Rights to manufacture of balancing 
machines developed by Gyro-Balance 
Corp. have been acquired by Sonntag 
Scientific Corp., Greenwich, Conn. Sonn- 
tag says machine “differs from conven- 
tional balancing machines in that it 
directly measures added alternating 
bearing forces exerted by unbalance of 


rotor rather than tangible displacement 
of balancing parts. Alternating unbal- 
ance forces are transmitted by a -practi- 
cally rigid platform to quartz crystals 
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FOF ELECTRONICS: 


"A-N” CONNECTORS 


Army-Navy specification electrical connectors, manu- 
factured in every required size and type by Amphenol, 
are made for many applications—in electrical and com- 
munications systems of airplanes, tanks, ships—for spe- 
cial applications in the field of electronics. The use of 
Amphenol Connectors assures dependable service. 


AMPHENOL “A-N” CONDUIT AND FITTINGS 


Flexible aluminum and synthetic covered conduit to A-N 
specifications. Amphenol A-N specification conduit fit- 
tings include: ferrules, coupling nuts, adapters, cable 
clamps, straight and angle couplings—all necessary fit- 
tings for complete conduit assembly work. 


LOW-LOSS TRANSMISSION LINES 


Amphenol Coax and Twinax Cables with ultra low-loss 
Copolene B or beaded type polystyrene represent the 
ultimate in high frequency transmission lines—their use 
assures the uniform low-loss characteristics required 
in high frequency or micro-wave installations. Used 
with Amphenol Type 83 Coax and Twinax Connectors 
for perfectly balanced assemblies. 


AMPHENOL POLYSTYRENE 


Clear, transparent Amphenol polystyrene—custom ma- 
chined with special equipment under ideal production . 
facilities—will save you waste and worry in fabrication. ip 2 c oy 
The useful combination of properties characteristic of ae 
this material offers unlimited advantage in the field of 
electronics. Also Amphenol polystyrene rods, sheets, and 
welding cement (Polyweld). 


COMPLETE CONDUIT AND WIRING ASSEMBLIES 


At the Amphenol plant, you find one of the most modern 
and complete wiring assembly departments. New equip- 
ment, specially trained operators, new approved meth- 
ods—turn out complete Amphenol cable assemblies, 
wiring harnesses, conduit assemblies—with speed and 
accuracy at moderate cost. 
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ILLUSTRATED: 
Amphenol Coax and Twinax 
Cables equipped with Am- 

henol Type 83 Connectors. 
achined Polystyrene and 
other plastic products. Am- a an r 
phenol AN-3108 Connector 1 
with Amphenol Flexible Alu- | 
minum Conduit. ! 
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producing piezo-electrie potentials 
which are magnified by vacuum tube 
amplifiers and made visible on screen of 
a cathode ray oscillograph. Magnitude 
of unbalance ultimately expressed in 
ounce-inches or depth of drilled or 
milled holes is indicated as a sine wave 
pattern, representing magnitude and 
location of unbalance. . . . Standard 
models up to 75 lb. rotor weight for 
speeds up to 12,000 rpm. are avail- 
able.’? Machine illustrated is intended 
for gyro rotors.—AVIATION, Jan., ’44. 


Nibble. ....cccccccccccccces GF 


Hand-operated nibbling tool developed 
by National Machine Tool Co., Racine, 
Wis., is. designed to cut any shape 
template and trial blank in reduced time, 
cut drill rods i, 4, #, and in. dia., and 
punch holes up to 4 in. through } in. flat 





stock. Body of machine is east steel 
and wearing parts hardened and ground. 
—AVIATION, Jan., 44. 


(i @ | Reena t ere, | 


Two types of units for testing aircraft 
bonding, contact resistance of relays, 
cireuit breakers, and radio equipment 
are being produced by Shallcross Mfg. 
Co., Collingdale, Pa. Type 645 has full 
seale range of .005 to .5 ohms; this is 
called Army range. Navy range is 
.003 to .3 ohms full seale. In both units, 
wooden container holds meter, batteries, 
and switches. This ease ean be slung 
over shoulder of operator who attaches 
clamp to one side of subject surface and 
probes other with contacts embedded 
in pistol-shaped grip. Possible record- 
ing of bond or contact resistance meas- 
urements runs as low as .0001 ohms.— 
AVIATION, Jan., ’44. 
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You'll Like This Qui« Ki 
Preheating for Trainers 
with a Hunter Low Cosif= 
“Cold Starting” Heater: 


Gets them in the air quicker ; ; . Burns any type of gasoline, fr« 1 
truck fuel to highest octane . . . Fuel supply self-contained ... i 3: 
Compact, simple and dependable . . . Can be operated anywhere & 
within reach of 110 volt extension ... Easily handled by one man 
- « e Can be hooked up or stowed away in a few seconds ...1% 10 
Delivers 25,000 Btu per hr. . . . Unit shown above specially de- 
signed for light planes. Other simple duct connections available # co 
for larger cowls or for radial installations. Comes with complete se! & i 
of ducts and harness for either type of installation. e Investigate 
this simple preheater before cold starting time losses interfere % 
with your contract operations. S 


BULLETIN HB-3 ON REQUEST 
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HUNTER ano 
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SRUNTER HEATER 
READIES MOTOR 
N FEW MINUTES 


Quicic-on Duct Connections 
Permit Easy Set-Up of 
“Cold-Starting” Device 


pURNS ANY TYPE OF GASOLINE 





CLEVELAND, OHIO—Details of a 
gasoline heater made by Hunter and 
Company of this city for preheating 
aircraft engines quickly to starting tem- 
peratures in severe weather have re- 
cently been released for general dis- 
tribution. Advantages claimed for the 
Hunter device are its lightness, sim- 
+ plicity of construction, the ease with 
= r which it can quickly be set up and taken 
down, and the fact that it operates on 
any type of gasoline at hand. 
1G The Hunter preheater, weighing ap- 
proximately 45 pounds, delivers 25,000 
Btu. per hour and re-circulates heated 





here air through the engine housing by 
means of flexible ducts. This makes it 
nan possible to pump hot air over a cold 


engine in sufficient volume to bring it 

pee to starting temperature in a matter 

de- of minutes, even in sub-zero weather. 

Flexible ducts are provided which 

ible connect the heater to the breather open- 

set ings of an engine cowl, as shown in the 

| illustration. These are so designed that 

ate they can be ag ead attached with the 

aid of a simple harness provided with 

¢ equipment. Allowance is made for 

vafiation in sizes and types of cowl. 

Special hoods are available for delivery 
of heat to radial installations. 


Rapid heating and recirculation of 
the air within the enclosed area assures 
even heating of all parts of the engine. 
Thus when the intake manifolds have 

brought to proper temperature, 

the oi! sump, cylinders and valves also 

are preheated to a degree that assures 

Ptompt action of the lubrication system 
m the engine starts. 


This simple heater can be detached 
from the flexible ducts and set inside a 
cabin, or used to blow hot air 
overan area where mechanics arework- 
ing in iow temperatures, or for a num- 
of special services. 
Complete information on the Hunter 
eater may be obtained by writin 
Of wiring Hunter & Co., 1550 E. 17t 
eveland, Ohio. 


(Advertisement) 
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Bearing Sorter.............. 66 


For classifying ball bearings accord- 
ing to size, Sheffield Corp., Dayton, 
Ohio, has produced machine to handle 
sizes from 4 to 1% in.. When they are 
placed in hopper, walking beam moves 
them over successively larger openings 
which can be adjusted in increments of 
.00005 in. Small balls are thus rejected 
immediately and those too large remain 
at end of line after all others have 
dropped through their proper holes. As 
long as operator keeps hopper filled 
machine sorts automatically at a rate 
reported to be much greater than was 
previously obtainable by other methods. 
—AVIATION, Jan., ’44. 





Cable Loops..............-. 67 


Sizes for 342, 1%, and gz in. eables 
are provided in new line of loop fittings 
intended to replace usual splices in non- 
flying controls. These fittings “permit 
application of loading stresses in a line 
that is parallel to and coincident with 
axis of cable,” according to maker, 
American Chain & Cable Co., Detroit. 
Aim is elimination of possibility of un- 
equal stresses.—AVIATION, Jan., 744. 


Checking Rolls.............. 68 


For testing micrometers and snap 
gages, new set of 20 setting and check- 
ing rolls has been introduced. Rolls, in 
sizes from .100 to 2.000 in. dia. are 








hardened, ground, and lapped as well 
as being deep frozen before finish 
grinding. They are kept on stems in 
transparent plastie ease also supplied 
by maker, Sav-Way Industries, Detroit, 
—AvIaTION, Jan., ’44. 


Brake Servicer.............. 69 


Specially adapted for aircraft use, 
brake servicipg machine can be used 
while brakes are on landing gear or still 
It is designed to 


on production line. 





tailor lining to proper drum_ size. 
Photo, issued by Barrett Equipment 
Co., St. Louis, shows Model B-117 and 
accessories supplied with it.—Av1ATION, 
Jan., 744 


Coupling ...........+------- 70 

Finger-tightening is said to be suffi- 
cient to make this coupling withstand 
2,500 psi. Its aluminum alloy body is 
called strong enough to prevent jamming 
heat-treated spring shut-off valve. Pop- 





pets are light cast phenolic. Synthetic 
gasket is provided along with option of 
AAF or AN threads. Maker is Ameri- 
can Screw Products, Los Angeles.— 
Aviation, Jan., ’44, : 















Electroplating............... 71 


Photo illustrates applications of elee- 
troplating metal on plastics and non- 
conductors, a process developed by 
Metaplast Corp., New York City. Fig. 
1: Combat plane attena mast of elec- 
troplated Compreg wood; Fig. 2: Instru- 
ment panel on which shielding can be 
plated to any desired thickness; Fig. 3: 
Plastic swivel-joint housing on which 
copper and cadmium have been depos- 
ited thus saving material otherwise 
required for an all-metal unit; Fig. 4: 
Polystyrene antenna loop showing how 
plating process covers coil an are of 
which is still exposed in left portion.— 
AviaTion, Jan., ’44, 








ACW 


in Ryerson Stocks 








oy Bars 





@ Aircraft quality 8630—X 4130-4140 alloy steel bars ~ 


hot rolled, cold finished and heat treated —in a wide 


range of sizes — are carried ih stock for immediate ship- 


ment from Ryerson plants at Chicago, St. Louis, Cincinnati 


and Jersey City. These steels conform to specifications: 
AN-S-14, AN-QQ-S-684, and AN-QQ-S-752 respectively 


and are readily available to aircraft manufacturers and 


their subcontractors under the ACW program. A special 


booklet of stocks on hand,"‘Aircraft Alloy Steels)’ will be 


sent to you on request. 


Other steels at ten Ryerson plants comprise over 10,000 


different kinds, shapes and sizes — everything in steel. 


Call your nearby Ryerson plant first — for quick action on 


steel. Joseph T. Ryerson & Son, Inc., Steel-Service Plants 


at: Chicago, Milwaukee, St. Louis, Detroit, Cleveland, 


Cincinnati, Buffalo, Boston, Philadelphia, Jersey City. 


RYERSON STEEL-SERVICE 





256 





























Diamond Hone............., 


Machine tool carbide and other ty 
hones with diamonds held in trngs 
carbide matrix and equipped with ha 
dles are being sold by Tungsten Aly 
Mfg. Co., Newark, N. J. Three surfrg 
grades are offered, 100, 150, and 9% 
grit.— AVIATION, Jan., °44. 


Goa Tester os eccccicecss ul 


Errors and faults in gears which ey 
be detected by new checker ineludg 
those of rolling action, eccentricity, var, 
ation in tooth thickness, and poor gpag 
ing. Center distance can be obtaing 
in range of 1 to 6 in. by use of gagg 
bloeks or standards. In other instaneg 
master gear is placed on arbor where jf 
comes in contact with sample. Counter. 
balance between them maintains constan} 
pressure. Jtotating control pinion tun 





both gears; divergence or error can be 
observed on comparator head which cau 
be adjusted to read to .001, .005, .0023, 
and .0001 in. Device is development of 
George Scherr Co., New York City— 
AVIATION, Jan., *44, 


Coating Solution............ 74 


Tridite is name of new solution ‘or pr 
tective coating of zine and cadmium su- 
faces made by Rheem Research Pro- 
ducts, Baltimore. It is reported to soak 
into metal when it is immersed for 10 t0 
60 seconds; bending, forming, or ‘wistiig 
do not break its surface which itl 
does not alter dimensions of th: coated 
material, This product, it is stated, * 
not affected by 100-hr. salt spray; ll” 
gal. is considered sufficient to cove! 
20,000 sq.ft. of metal surface—A* IAT: 
Jan., 44. 


TA 
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THE ARMY-NAVY “E” 
FOR THIS 


Jn September Sth, 1942, our Mine and Mill at 

imax, our Research Laboratory at Detroit and 
u Conversion Plant at Langeloth, Pennsylvania, 
ze given the Army-Navy Production Award. 
ce then the award has been twice renewed. 

he two-starred flag we fly represents a full year 
contribution to the war effort recognized by the 
my and Navy. 


Winning the award by the laboratory began in 
31. It was then that it was founded to meet our 


MAX FURNISHES AUTHORITATIVE ENGINEERING 
TA ON MOLYBDENUM APPLICATIONS. 


NATION, January, 1944 


+ 


needs for authoritative information about molyb- 
denum—containing ferrous materials. 


Pearl Harbor intensified our work with pro- 
ducers of war equipment—work that is aided con- 
siderably by the accumulated data and experience 


gained in over ten years of concentrated research. 


We are particularly proud to be among those 
companies whose laboratories are entitled to fly 
the Army-Navy “E”. 


MOLYBDIC OXIDE, BRIQUETTED OR CANNED 
FERROMOLYBDENUM e “CALCIUM MOLYBDATE” 


pany 
ity 











sun and corrosive salt air are all alike to the 
amphibians. Finishes for such versatile planes 
have to be tough, durable and long-lasting. 


That is why the specifications read “‘Berryloid.” 


Both planes and finishes on naval patrol and 
utility duty, have to be “good sailors” ... 
taking their flying weather as they find it. 


Rain, fog, sudden temperature changes, tropical 


BERRY BROTHERS, we. 


DETROIT 7, MICHIGAN ° WALKERVILLE, ONTARIO 


BOSTON ¢ JERSEY CITY e* CINCINNATI « CHICAGO e ST.LOUIS « INGLEWOOD, CALIF. 


MONTREAL ° WINNIPEG TORONTO 


| BERRYLOID. 


PPRCRAEI -FINISHES. 4 











PUNE. coc ccccccccccces FO 


About 16 in. high, new coolant pump 
je by Pioneer Pump & Mfg. Co., 
droit, is intended for base sumps or A u ib U r n 
ate coolant tanks on such small 
shines aS hand mills, surface and in- 
mal grinders, drill presses, and tap- an 3 RAMI C 
SPARK PLUG 


CONNECTORS 


7 
: 
: 
a 
:: 
‘ 








mg machines. Brackets and flanges 
¢ provided for mounting on edge, side, 
top of outside separate tanks. Chips 
all enough to penetrate bottom grille 
ill also go through whole mechanism 
thout damaging it—AvIATION, Jan., 


duit Wrench............ 76 


Ratehet is feature of wrench for tight- Only 1 inch long, 1/12th of an 
ing conduit with knurled or serrated ounce in weight, but it packs a 


ftings, plugs, and tubing. Wrench can powerful punch in Aircraft 
tused for turns in either direction. Engine performance. 


fs jaw encircles part, then a shoe slides Whi Mint: Canned: Citmmmaia 
is a vital unit, assuring constant 
contact between Ignition Cable 
and Spark Plug. The Vitreous 
porcelain sleeve combines high 
dielectric and heat - resistant 
qualities. It will net carbonize, 
carbon-track or absorb moisture. 
Two sizes serve all applications. 


Auburn Connectors have won 
official approval and acceptance. 


I 


prward to make firm contact. Product 
being marketed by Joyce & Associates, 
#s Angeles, in sizes for all standard Write for complete details. 
teraft fitiings—AvIATIO? ., 44. 

ings.— AVIATION, Jan., AIRCRAFT DIVISION 


AUBURN SPARK PLUG COMPANY, Inc. 
Synthetic.............. 77 100 Reymond Stud, Sewak 2, M4. 


hited States Rubber Co., New York 
') atnounces development of a sixth y-N0):10)-4, ae) 7-0 .4, Ge 2 Ce @Ol 7-4) Dae 


pe of synthetic rubber known as 
Mol. Its possible uses may include MAIN OFFICE and FACTORY, AUBURN, N. Y. 


Mplication ; in which fuels, oils, and 





NIATIO N, January,.-1944 
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gasoline are involved, in industria! moj 
ing such as tubing, and in gasoline 4, 
oil lines. Says company: “It can } 
vuleanized in several ways to aeqj 

\\\ ’ high physical properties. It has hig 


: ¥S . . 
Yes Ss tear resistance exceeding that of naty, 


WN \\Y rubber; it can be used alone or })lenda 
with other synthetics; it is more resista, 
to effects of sunlight, ozone, and oxygy 
than any other synthetic rubber; jt }y 
no odor either in raw material state y 
in finished product; it can be produce 
‘with present machinery and is easily j 
\ handle during manufacture.”—Av aT} 
~\ \ . Jan., 44. 


|e S - Cutter Bodies............... 


> WIN \ Meehanite milling cutter bodies whi 
MOS \\ ‘ 








can be fashiened-by user to his requir 


——. — 


Seon? = 


ein Mbsat “Whine ecninciet 


During the past two years MAC DERMID INCORPORATED 
has perfected and had approved for war production 
innumerable variations of ANODEX and METEX com- 
pounds that are so far ahead of previous metal cleaning 
compounds that they are already considered an impor- 
tant factor for improved post war planning. Let us have 
one of our qualified service representatives hélp you with 
your post war planning — show you the many new com- 
pounds that have been formulated for the aviation indus- 
try — prove to you the advantages to be derived from 
using compounds manufactured by specialists, individu- 
ally formulated for specific cleaning problems. 


_—— 








bores, and slots hubs to fit his ow 

equipment, mills tooth seats, and bras 

W e ; / Be Le, , il ee on desired tips of carbide or cast alo 
nce Bottom photo shows body, top cutter il 

2 m ished for use—AviaTIon, Jan., '44. 

We'll be pleased to mail you these informative, fF : blami 

new folders that explain the many new METEX’ ica 

compounds that are now available for speeded S ; Magneto Checker........... MH... 

up, exacting war production . . . tell you how’ “ For observing contact point acti press 

ta electro-clean the original ANODEX way and + REVERSE and setting of magnetos, Joseph Weilllileaty 

thereby save time, materials and manpower. y PRoctss enhoff Chines is sikeketing testillllilimach: 

Just drop us a note on your business letterhead. [IVEID Mt EAA! device known as Model 341 which Milling 


COMmMPoUTeED = . . . } 7 
provided with gears adjustab'e to Vagiinesse; 


ous model magnetos. This gives Pain. ay 
tern of lights picturing condition Giftosior 
contact points. Other condit:ons s¢@onta 
tained are internal timing, primary “Wales 
put, coming-in speed, rieviral r'@Mexi) 
INCORPORATED position, contact point action, and Cand ; 
WATERBURY 88, CONNECTICUT ure and open time. Most tests cal Gijfunit 


WRITE ONE OF THESE SERVICE ORGANIZATIONS FOR FREE DEMONSTRATION made without dismantling mag0pivot 
$1. 1oUIs.—_TORONTOCAN. Special adapters are manufactured on 


NEW YORK DETROIT CHICAGO LOS ANGELES 

aN Womerre: Gun A'irmatiig-ce, TS acaeen Chem Gq, teorperaed Supplies Ce. battery ignition distributors.—-AVN Mot 23 

Jan., ’44. ls 12 
ange 
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Simmonds Aerocessories, Long Island 

















acqui ' i 
| - ity, N. Y., announees protective fuse to 
* ME event hydraulic systems from draining 
natur ld section b 
‘lena should a section be punctured. 
: @avhile ‘low rates to 20 gpm. do not affect 
Sista 


;, fuse will close, thus containing oil 


OXygey e : 
OM. ft in system, after a predetermined 


> It hg 
state 9 
Od uce| 
asily t 
“TATIO 


3 whi¢ 
require 
inghay 
Vv face 


mount has passed through it. Capaci- 
ies range from 10 to 40 cu. in. Air 
bubbles, surges, and back pressure are 
reported to have no affect on device’s 
proper operation.—AvIATION, Jan., ’44. 


iston Cleaner..........2-+. 81 


Removal of carbon from pistons with- 
put use Of heated solutions is called pos- 
ible by use of new No. 756 cleaner 
leveloped by Magnus Chemical Co., 


arwood, N. J, Pistons are immersed 
n this solution for two hours, then 
rnsed with water pressure or steam. 
As photo shows, cleaned part (left por- 
tion) is not stained or discolored.—AvIA- 


is ow 
us “Enon, Jan., °44. 
1 braze 


st allo 
tter fil spot Welder eeoeeeveesreeeeees 82 


? 
44, Into new portable spot welder for 


bluminum and light alloys Sciaky Bros., 
hieago, have incorporated operating 
Bp nciples of stored energy and variable 
actl@@pressure cycle, both of which have been 
| WeiGeatured on their other standard type 
testilf@imachines. Type PS2R-1 has 100-kw. rat- 











hich Ming and capacity of from two thick- 
to Varmesses o! .016-in. aluminum up to .064 
es PUN. and trom two thickness of .016 cor- 
tion GiPosion resisting steels to .080 in. Hori- 
8 "7 bontal water-cooled copper bars mount 
ary 





rubles to gun, permitting use of light, 
Hexible cables. Cables, monorail, reactor, 
aa control cabinet are built into one 
nuit whic‘h is mounted vertically and 
Pots on ball bearings through 180 deg. 
ta reached by gun is thus half circle 
of 23 ft. dia. Gun transverse movement 
8 12 ft. and vertical through 40-in. 
‘uge. Weight of gun is compensated by 
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¢ OF THE “BIG VOICE” 


Commands and instructions over loud speakers di- 
rect the operations of landing forces and combat 
units. To operate these, and other communication 
systems, power is supplied by portable gasoline en- 
gine powered generators. One more combat duty 
added to the many standard and special applications 
powered by hundreds of thousands of dependable, 
instant-starting, 4-cycle, air-cooled Briggs & Stratton 
engines now serving our armed forces. 


yecerise are requested from . 
those manufacturers who require 
portable gasoline engine power for 
war production — or for their post- 
war gasoline-powered equipment 
now being planned. 

We are better prepared than ever 
to carry on the traditions of 
Briggs & Stratton engines — with 
the same high standards of quality 
and precision manufacture, their 
rugged dependability, easy starting 
and economical performance — all 
the features that have earned for 
Briggs & Stratton the reputation 
of “the world’s finest air-cooled 
gasoline engines.” 

“It’s powered right — when it’s 
powered by Briggs & Stratton” 
BRIGGS & STRATTON CORP. 
MILWAUKEE 1, WIS., U. S. A. 

BACK THE ATTACK 


BUY WAR-BONDS 


mr -7-¢ 7-141. 12 
ENGINES 


a 








PANELYTE FLOORING for aircraft, new Martin 
a plastic-aluminum combination, weighs approxi- 
a mately 14 Ib. less per sq. ft. than other floorings. 
This, and other uses of Panelyte, mean big sav- 
ings in weight and money for airline operators. 


















ALL-PLASTIC NOSE, giving bombardier full visi- 
bility, was first used on Martin Marauders, now 
used on many U. S. aircraft. Martin plastic 
research goes back to 1921. Today some Martin 
planes contain 400 plastic parts. 
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SKIN SHRINKER, ingenious product of Martin 
engineering, heats the aluminum skin of a plane’s 
wing ‘so that after riveting it cools and shrinks 
tightly into place without wrinkling or buckling. 
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FLUTTER DETECTOR, plus accelerometer LEAK-PROOF FUEL TANKS, America’s firsi, were 
and oscillograph, enables Martin engi- developed by Martin, are now standard «quip. 
neers to record graphically a plane’s ment on many makes of U. S. aircraft. \iartin 
flutter characteristics. This development experiments on self-sealing fuel tanks dat« from 
willaid allindustryincombating vibration. 1919 in which time 285 materials were tesied. 

















“FIRSTS” for Peace ::-“FIRSTS” for Wa 


From Martin Research Laboratories! 


Or this page are pictured just a few of the Martin firsts which 
help make U.S. aircraft second to none. Other Martin devel- 
opments are still cloaked in military secrecy, while numerous others, 
individually minor but collectively important, are in use throughout 
the aviation industry to give America better planes and more of 
them. Vital to victory today, these Martin firsts will play outstand- 
ing peacetime roles tomorrow, not only in aviation, but in scores of 
diverse industrial fields. Post-war products of every sort may bear 
the words ‘‘Made by Martin’’ as a guarantee of excellence. 


Tue Grenn L. Martin Company, BALTIMORE, MARYLANnp, U.S.A. 
Ture GLENN L. MarTIN ComMPANY— NEBRASKA COMPANY—OMAHA 
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Builders of Dependable Aircraft Since 1909 Tube 
lor § 
S J 
Se Jan, 
NEW DILUENT-LUBRI- 
CATION SYSTEM, (be- 
low) devised by Martin Gri 
engineers, provides in- ri 
stant starting in cold F 
weather. After Victory ile 
the Martin system will Aye 
be available for com- ing 
mercialaircraft,trucks, tight 
tractors, buses, private whee 
automobiles. : 



















POWER TURRETS like this (ab: ve) --: 







developed and manufactured by Martia R 

.. are now standard on many types af are | 
U. S. aircraft. America’s first pow t 

1. ool 

operated gun turret appeare: ont irl 

Navy's Martin PBM-1 patro/ bomber are 

back in 1937. sliea 





chip 














palancing device, and gun moves 3 ft. 
4in. over monorail. Air operated hy- 
qraulic booster delivers pressure up to 
1600 lb. Types with horizontal and 
vertic: ul guns are available with station- 
ary or buggy mountings.—AVIATION, 


Jan., *44. 


Magnifying Mirror .......... 83 


Larrimore Sales Co., St. Louis, is 
marketing mirror which, when placed 10 
to 12 in. from objects such as dials or 
materials being machined, ete., magnifies 
operaior’s vision of them. Silvered plate 


ers, 
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e of 
und- 
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bear 


S. A. 





glass fits in head with over-all diameter 
of 744 m. Flexible 15-in. supporting 
tube is fastened to base with three holes 
for serew- or bolt-mounting.—AVIATION, 
Jan, ’44, 


Grinder Washer ...........- 84 


For tightening grinding wheel to spin- 
ile, F & H Mfg. Co., Detroit, is market- 
ing spring steel washer which can be 
tightened down with a wrench, holding 
Wheel firmly. Standard size is. 2% in. 
dia, with 114 in. hole; other dimensions 
cn be supplied by manufacturer.— 
AVIATION, Jan, °44. 


Boring Weis whose ccewse 85 


Resu!is of a diamond bormg machine 
are reported obtainable from new boring 


powel* tool . 
nthe Oo last many times longer than 


ombet ME taight edge cutters. This tool has 
‘tearing action which produces a curled 
thip which slides baek over cutting edge 
‘sulting in what is described as a re- 
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Spiraband* rapidly removing burrs and rough edges 


Still Time To Benefit 


MetatitE Crota Gapcets (abrasive) have made 
almost unbelievable records in speeding up and 
improving the finish of countless metal parts vital 
to war production. 


Yet one division of a large producer may not be 
aware that another department has doubled or 
trebled output simply by adopting these skillfully 
designed, ready-to-use, abrasive cloth “gadgets” 
of the exact shapes, the very grits and just the 
right cushion to snug into any odd shaped part. 


So even now, after two years of war, we urge you 
to send for our booklet, ‘Blue Print for Faster, 
Better Production”. It is full of illustrations of 
these new coated abrasives actually at work in 
large war plants and shows their host of shapes, 
sizes and grits ready for instant application on 
many time-wasting operations in your own plant. 


Then, to complete the service, if you just give the 
word, we'll have an experienced field engineer 
not only show them to you but demonstrate them 
on your own jobs. 


Boston, Buffalo, Chicago, Cincinnati, Cleveland, Detroit, 
Grand Rapids, High Point, Indianapolis, Los Angeles, 
New York, Philadelphia, San Francisco, St. Louis, Tacoma. 


*Trave Marx 


Waeastie MANNING - TROY, N.Y. 


a5 E2910). MO) 2 £0) -WEO), O10), 8 7-00 D 


RELIABLE ‘COATED ABRASIVES SINCE 1872 
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Productioneered 


BY KOLD-HOLD 





Typical of Kold-Hold ‘“Productioneering for Industry” is this experience 
of a large automotive and aviation manufacturer (name on request). 

Faced with a tough, costly bottleneck, Kold-Hold “productioneered” 
a cold processing unit to fit the manufacturer’s problem the results 
were — production per hour doubled, serious bottleneck broken, closer fits 
attained and distortion eliminated. This is an outstanding Kold-Hold 
“productioneering” performance. 

Maybe you have a similar “‘toughie.” A look through our catalog, 
S-Z 431, may show you a machine that will fit your cold temperature appli- 
cation. Tell us about it and we'll help you “productioneer” your production 
problem. Kold-Hold machines over a range of from —100° to +200° on 
capacities from 2 to 400 cubic feet. If pressure and humidity control are 


required, we have them, too. 


KOLD-HOLD 


*Engineered for Production 
442 NORTH GRAND AVENUE @ LANSING, 4, MICHIGAN 
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sharpening process. Turning bit in j 
holder is only operation necessa ‘y fo 
replacing cutting edge. Cutting speoj 
to 1,000 ft. min. is reported wit! mi; 
ror finish eliminating need for grinding 
filing, reaming, or polishing. Borer ; 
manufactured by Shearcut Tool () 
Reseda, Calif—AviaTIon, Jan., *:4, 


ae anne eee 


Nigg Engineering Co., Covina, Calif 
announces development of self-ad justi 
fastener for sheet thickness from 
to .260 in. Central adjusting screy 
has range of .235 in., and adjustment ¢aj 


be made to desired tension and torqu 
from the outside. Developed to mee 
AAF specification AN-F-8, fastener i 
of standard outside dimensions.—AV 
TION, Jan., 744, 


Pocket Protractor .......... 8 


Designed for measuring drill poist 
tool bits, machine ways, deep holes, {0 
sketching and laying out tools au 







machine parts, dies, and jigs, and f 
inspecting finished parts, new po 
size protractor with sliding seile sw 


(Continued on Page 26.) = 
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A. Good weldment. 


B. Poor weldment. Note 
poor penetration and 
ons. “ 


C. Good weldment. 
D. Poor weldment. Note 
gas pockets 
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pat e 


With X-RAY 





3 38 


ae 
HELPS TRAINEES “CATCH ON” QUICKER! 


a“ 
a 


They can SEE the difference 
between a good weld and a bad one 


X-ray rules out guesswork in training, qualifying or 
classifying welders—or other workers—according to 
actual ability. It puts these all-important functions 
on a factual basis. For radiographs Clarify . . . provide 
absolute proof . .. are readily understood because 
they show internal conditions that words fail to 
describe adequately. 

They let the worker look inside the weldment, 
casting or assembly : :; . show him whether it’s good 
or bad ..: show him what to do and what to avoid. 
He “catches on” quicker, adheres to good, sound 
methods, and becomes a faster, more efficient producer 
{rom the start. 

In addition to shortening training time and putting 
worker-classification on a factual basis, Westinghouse 

' ’ 7 e Industrial X-ray is doing countless other jobs faster, 
is house better and more economically. These fall into such 

PLANTS IN 25 CITIES. Orrics EVERYWHERE major classifications -as speeding production, saving 

machine and man-hours, conserving-critical materials 

and improving quality. 
nd {0 ae For more information, write for Booklet B-3159. It 
poche nde” ~ AY suggests how and where you can benefit by using 
industrial x-ray. Westinghouse Electric & Mfg. Co, 
East Pittsburgh, Pa., Dept. 7-N. J-02028 
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MAKERS or 


vco 


PRODUCTS 


Lycoming Model GO-435 six cylinder opposed geared 
engine rated from 210 to 220 horsepower used in 
primary trainer planes and other special equipment. 


LYCOMING DIVISION THE AVIATION CORPORATION, WILLIAMSPORT, PA- 
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The progress you make is a sure indication of your knowledge 
and experience. And here at Lycoming, the knowledge and 
experience behind every Lycoming engine have made these 
engines known and respected wherever men fly. Their proved 
dependability is one big reason so many thousands of |.ycom- 
ings power Army and Navy basic and advanced trainers. 


LYCOMING 


AIRCRAFT ENGINES 


AVIATION, January, 1% 

















UNLOADING VALVE: 
Tough and durable, yet 
‘astonishingly light and com- 
pact, Electrol’s Unloader 
maintains working pres- 
sure in hydraulic arteries. 


RELIEF VALVE: To guard 
against unsafe loads. Au- 
tomatically relieves system 
at predetermined pressure. 


: spl 


“mission accom 


ished!’ 


HAND PUMP: In emergen- 
cies, the handle of Elec- 
trol’s Hand Pump snaps to 
full length for applying 
pressure to the emergency 
system, 


SELECTOR , VALVE: Easy 
installation, light. weight, 
dependable performance. 
Balanced poppet type re- 
sults in exceptionally low 
handle loads. 


ELECTROL INCORPORATED, KINGSTON, NEW YORK - HYDRAULIC EQUIPMENT FOR AIRCRAFT 
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ing 360 deg. is announced by Industrial portion (right in photo), it can be 
Engineering Co., Chicago, Ill. Locking machined to desired sizes for close work. 
feature on vernier turret permits secur- Furnished measurement is 6x}xve in. 
ing of specific measurement, thus per- Abrasive portion, 15x} in. is im- 
mitting mass gaging after initial meas- 

urement has been secured.—AVIATION, 

Jan., *44, 


| Diamond File ............... 88 


Longer lasting and capable of keep- 
ing its flat surface, say Diamond R 
Agencies, Pasadena, Calif., new metal- pregnated to depth of .010 in. in choice 
bonded diamond file has 100 concentra- of three grit sizes, coarse, medium, and 
tion. Except for diamond-impregnated fine.—AviaTIon, Jan., ’44. 
























Torner PLAST-O-LOCK 


GAUGE SAYS 














on its NOT GO member! 


Here’s another first by Turner—a red plastic collet to more quickly identify the “not 
go” member of your plug gauges! Plast-O-Lock gauges are great time savers wherever 
they are used. 

Turner’s Plast-O-Lock (patent applied for) collet type plug gauges are not only 
easier to use but they will multiply the life of plug gauges many times. The reason for 
this is-obvious. Because Plast-O-Lock features a collet of plastic, slotted and tapered 
to fit into the tapered end of a standard plastic handle, it is possible for the gauges to 
be held securely without their surfaces being scratched or burred, thereby allowing use 
of most of the gauge’s length. For example, as the “go” and “not go” ends are worn 
beyond allowed tolerances they are simply cut off, thus leaving an unused end ready 
for gauging. To illustrate further, if a boring no deeper than 1%” is being checked, as 
many as 8 fresh gauging sections may be obtained from one standard length “go” 
gauge as furnished with Turner’s Plast-O-Lock. This obviously eliminates the necessity 
of salvaging used gauges. 

For full particulars about Plast-O-Lock gauges wire or write us today. 





1 Multiplies the life of the plug 4 Is easy to make length adjust- 
* * gage. ; , eit. cameee slot is provided 
for end wrench. 






Collet will not mara lapped er —& Plast-O-Lock si fro 
2. polished surface. 5-0 oo. 





* 3, Used with plastic handle the Red plastic collet for quick 
* gauge has a more sensilive feel “identification of “not go” 
in the hands of an inspector. members. 








Fast delivery can be made on these Plast-O- 
DELIVE *Lock gauges as well as the following Turner 
gauges: ring, flush pin, snap and built up. 





ORNER CSaiRbine Company 


2625 HILTON ROAD e ° FERNDALE, MICH 

























Oil Capacitor............... 8 . 2 # 


New terminal arrangement is pro. Iagevers 
vided on high altitude oil capacito, Miijnoth 
offered by Aerovox Corp., New Be:iford, Hip to 
Mass. One terminal is a short serey CG 
post, other a tall insulator post t ppeq iija., 
by a corona shield. With vegeta):jle 9jj 
for impregnant and fill, this design jg 
said to offer effective capacitan-e 
frigid high altitudes. Cover assembly 











is one-piece ceramic cap. Cap ‘op js a 
spun over rubber gasket-—Avi:rioy, i 7 
Jan, 44, | i 
asten 

ning 

Panel Instruments........... 90 Mieduci 
General Electric Co., Schenevtady, we 

ma Y 


N. Y., announces new line of direct ew- 
li f. : : : sign 

rent panel instruments for measuring 
° . . 0" 
volts, amps, micro- and milliamps, and es 
radio frequency amps. One instriment ae 


. é il 
for naval aircraft can measure either ae 
nproy 













| 
Two 
XX1 
tion 
plit-se 
n lanc 
y de 
iding 

spect 
volts or amps through selector switch, Mjperabl 
Available in either brass or molded food s 
Textolite (plastic) cases 245 in dia, s— 
instruments feature new construction in 
which pivots are solidly mounted on 
inside of armature. Result is stated to MiRyteh 
be greater resistance to vibration and 
shallower case (as shown in left portion 





of photo) compared with usual con- te 

struction.— AVIATION, Jan., ’44, * 
Fights, 
out 


Induction Motor............. 91g" ¢ 


Eastern Air Devices, Brooklyn, N. Y,, 
announces small, 400 cycle induction 
motor suitable for driving sma!l cer- 


*. 






trifugal blowers and adaptable ior col 
trol work. Operating on 115 y., moto 





AVIATION, January, 4 2lar 





89 ME. 938 in. long and 1 48 in. dia. and de- 


wers up to 1-00 hp. at 7,200 rpm. 


oe inother type can be wound to deliver 
ord, fap to =! hp. over short duty cycle. It is 
rey Mapame size and weighs 15 oz.—AviaTION, 
ped ia, 54. 

oil 

n is 

. at MiRofe Fasteners............-. 92 


ably Reported approved by National Safe- 
P SH. Council, new design skin fastener has 
108, Biv improvements for increasing worker 
ifety. Addition of cap to conventional 
ystener is to prevent spring and fast- 
ning cement from slipping back, thus 
90 Mmeducing chance of flying parts. Sec- 
nly, manufacturer, Prestole Div., 
troit Harvester Co., Toledo, has re- 
signe! its installation gun. Now 
mnger actuating fastener extends 
ithin cup to keep fastener from 
hooting out should it be placed in gun 
pproperly.—AviaTION, Jan., ’44. 


ady, 
eur 
ring 
and 
ment 
ither 




















ere 


Two relays (types 68HX100 and 67- 
XX100) are announced by Struthers- 
m, Philadelphia, to give positive 
ion with less weight for control of 
it-series field reversing motors used 
tlanding gears, flaps, trim tabs, bomb 
y doors, and hoists. There are no 
iding contacts, and parts can be 
spected easily. Relays are reported 
rable in all positions and have with- 
od salt-spray, vibration, and altitude 
{:—AvIATION, Jan., ’44, 


viteh. 
olded 
dia., 
on in 
d on 
ed toMMteheS .. ccc ccc ccccccccce 94 
. and 
rtion 
con- 


Automatie centrifugal clutch consists 
achamber partially filled with oil and 
ed with rotating hub. Inside are a 
mes of movable wedge-shaped fly 
hts, As hub starts to revolve, weights 
out into engaged position, as it 
, 91 Bibs they relax, loosening connection. 
WY itch, which ean be supplied by Amal- 
“* Mnated Engineering & Research Corp., 
“pet licago, in capacities of 144 to 500 hp. 
CCl ae all types of shafts and transmissions, 
tks in either direction. It can be 
justed to engage and release at given 
tds and to slip under overloads.— 
im1oN, Jan., ’44. 














achable Tractor Crane. ..94a 


lis handy crane assembly is attached 
tor frame by four brackets, two 
bumper and two on top of engine 
. Removal of four securing pins 
és crane and clears tractor for 
tuses. Unit is used at Chicago and 
tem for handling training planes 
sles, Which the Army sends in large 
vrs for overhaul. 
(Turn to page 273) 
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Adaptors available 
for mounting on 
drill press or 
portable drill 


Universal joint 
corrects alignment 


Bronze body 
Heat treated gears 


Stationary pilot 
may be used when™ 
center hole is 
predrilled 


Easy to use by 
men or women 


Test it out 
in your plant 


Send for Nutplate 
Bulletin 





FOR FASTER 


Nutplate Drilling 


Use This Nutplate Drill Fixture 











Locates and Drills 3 Holes At 
One 


Countersinks 2 Holes ee 


Fast, accurate and tough... this Zephyr Tool is being used 
to speed production and conserve manpower in aircraft 
plants in every part of the country. Features include: bronze 
body and gear case; hardened gears; accurately spaced drill 
centers; removable cutters, drills and pilots; cutters adjust- 
able for depth; all parts precision made and interchange- 
able. Send for a few units to test in your plant. Two sizes— 
No. ZT23 for 6-32, 8-32 and 10-32 nutplates; No. ZT24 
for 4” and larger nutplates. 


Write, on your letterhead, for our catalog. 


ZEPHYR 


High Quality Precision Tools 
ZEPHYR MANUFACTURING COMPANY 
Factory and Head O fice: 

201 Hindry Avenue, Inglewood, California 
Write for address of nearest branch 
office or dealer representative. 
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SRE MYO Soret 



































THE SCHATZ MANUFACTURING CO. 
oo. A. 


REPRESENTATIVES LOCATED AT 


Detroit: 2640 Book Tower ® Chicago: 902 S. Wabash Ave. 
Cleveland: 402 Swetland Bldg. ® Los Angeles: 5410 Wilshire Blvd. 
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ON SHORT HOP BUSINESS 


F/ 


MOUNTAIN PASS AIRLINE 
(First Class Mail Route) 
Read up Cargo & Pass. Read dowa 
6:201 Ar. Bigtown ‘Lv. 7:20° 
6:01 Home Acres 7:39 
5:48 Fish Point 7:52 








5:30 Farmdale 8:10 
5:05 Forest Lodge 8:35 
4:39 Mineville 9:01 
4:09 Trout Lake 9:31 
3:30 Wilderness Jc. 10:10 
*Connection from N. Y. flight 107. 
tConnects with Chicago flight 49. 


Somewhere along this mythical, short hop airline is 

the home town of everyone in America. After Victory 
the“Mountain Pass Airline”and a hundred other feeder 

sky routes will shuttle the mail and men and materials 

back and forth in the air commerce of the nation. 

This is more than just wishful thinking. Fletcher Aviation 
2 Corporation, manufacturers of FBT2 Trainers, and a score 
of allied aviation products for war, will help make many 


2 ; Of the “Mountain Pass” airlines possible. Obviously this 


important Fletcher development is under cover right now. 
But it is coming—another step by Fletcher that is “putting 
wings on the world.” 


PASADENA CALIFOR 
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HERE ARE SOME OF THE 
TO LOOK FOR 


DIFFERENCES 


An aircraft company in California 
wired us to have our representative 
come and look at some of the bolts 
they were getting—presumably from 

We looked at them, but they 
weren’t our bolts, as the customer 
soon confirmed. 

Unretouched photographs, great- 
ly enlarged, only partially indicate 
the differences that are apparent on 
close inspection of the bolts them- 


H 


IMPORTANT 


selves—one taken from the batch 
that caused the complaint, and one 
from our regular production. 

Any engineer, production man or 
aircraft inspector knows that these 
differences are important. 


attona 


WNEADEDO AND THREADED 


,pROaobdbUCTS 


2 


HE NATIONAL SCREW & MFG. CO, CLEVE 


Medea aaistaipeci 
- fication and pre- 
“Mgnt sabotage 


SN of 
hea ap epeci- 


Holes properly 
countersunk—clean 
Piel — or ob- 


. Holes: Eaticcmly lo- 
. eated—facilitates 


AVIATION, January, 
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Angle Drills.............. 


Three additions to its line of angle 
drills «re announced by Zephyr Mfg. 
Co. Inglewood, Calif., inelude 45, 90, 
and 369 deg. swivel head drills for close 
work. New features include a ball bear- 
ing ravial-thrust spindle mount, oil-less 
drive shaft bearings, and die cast ribbed 


housing. Longitudinal ribs on housing 
are provided for greater strength and 
surer grip. Ball bearing spindle-mounts 
permit capacity load operation’ without 
excessive heating. Parts are inter- 
hangeable. Standard spindle thread is 
4-28. Spindle offset is 82 in. Center 
offset on* swivel drill, announces the 
manufacturer, is 1 in. Shown in photo 
pbove, from top to bottom, are 90 deg., 
B60 deg., and 45 deg. models. — AVIATION, 
an, ’44, 


arburization Control ....... 96 


Photo shows screw covered with new 
paint which protects areas intended not 
0 be carburized when other parts and 
pssemblies to which they are attached 
are immersed in liquid baths. Paint 
s applied with brush, according to 
Park Chemical Co., Detroit, and dries 


uficientiy for immersion within an 
tour. Heat of bath burns out vehicle 
it this paint, leaving its pigment as a 
netallie coating. Any of this protective 
hating with remains after the dipping 
td quenching operations can be re- 
loved by the worker with a wire brush. 
Aviation, Jan., *44. 
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ON avi Home Front 


Air liners with parts of 
AMPCO METAL fly safely 


You find parts made of Ampco Metal in the airliners that 
travel the sky-ways on the home front. The same reliable 
aluminum bronze that helps to safeguard fighters and 
bombers is also used in these huge liners that carry busy 
executives safely on important missions. 


For Ampco Metal has proved its value wherever a 
sturdy, shock-resistant, long-wearing bronze is needed. 
Today more than two thousand companies are regular users 
of Ampco products. 

Design engineers and metallurgists recognize its 
value in locations subject to ‘wear, impact, and stress. 


In present and post-war planning, consider the use 
of this war-proved bronze. | Build it into your new equip- 
ment for creditable results. Our engineering division will 
gladly work with you without obligation. Ask for “File 41 
—Engineering Data Sheets,” sent free on request. 


AMPCO METAL, INC. 


DEPARTMENT A-1 MILWAUKEE 4, WISCONSIN 


THE METAL WITHOUT AN EQUAL 
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COURTESY CANADIAN Inoustmiesb1® — 











ELECTRIC MOTORS FOR TURRET OPERATION 


Several specially designed Air Associates motors are 


Operating gun turrets in many types of United Nations 
warplanes ... The model shown, which operates the 
hydraulic pump for one of the standard service turrets, 
provides 1)4 hp. continuous duty with intermittent loads 
of 214 hp. It is designed with a special spiral bevel gear 
reduction to give right-angle pump mounting and conserve _ 
space; has full ball bearing construction in both motor and 
' "gear box .. . Electric motors for turret operation are but 
one of the many types of reliable, lightweight motors that 
Air Associates designs, engineers and manufactures to meet 
a the varied needs of the aircraft industry... Inquiries invited. 


Air ASSOCIATES, 1c. 


R3ORO, N.J.... BRANCHES: CHICAGO, DALLAS, LOS ANGELES... ENGINEERS & MANUFACTURERS 
AIRCRAFT SPECIALTIES... SUPPLIERS OF ALL TYPES OF MATERIALS TO THE INDUSTRY SINCE 1927 
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WIRE STITCHING 


FOR THE FACTS 


te fabrication method has 
been thoroughly tested by one 7 


of America’s leading aircraft 





laboratories and an official re- 
port prepared. For informa- 


tion, write for Bulletin No. 5. 





PRODUCTS OF THE SEYBOLD DIVISION 
HARRIS-SEYBOLD-POTTER COMPANY SHAG, ERS 


DAYTON F7, OHIO 
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Reconversion 
and Contract Termination 





MERICAN industry is dedicated to an all-out 
i to achieve victory, and its good faith 
in this direction is amply demonstrated by the 
results. 

American industry also is dedicated to making 
democracy work effectively after the victory. And 
it is toward this objective that industry must 
prepare itself to guide the processes of demo- 
bilization and reconversion in order to minimize 
the dislocations and chaos which too easily can 
result from so tremendous a task. 

We exercised foresight from the very beginning 
of the war mobilization program. Let us now ex- 
acise foresight in the approaching changeover 
fom a wartime to a peacetime economy. 

The first step in converting American industry 
fom military to civilian production is the termi- 
nation of contracts between the government pro- 
curement agencies and the producers. There are 
now in force war contracts amounting to tens 
upon tens of billions of dollars. As the demand 
for weapons of war decreases, the Armed Services 
will undertake to cancel contracts. With the em- 
phasis shifting from weapons of one category to 
weapons of another category, many billion dol- 
rs worth of contracts already have been termi- 
nated. It is hoped that the experience now being 


gained in this work will provide the basis for ef- 








fective and sound procedures when an avalanche 
of cancellations comes later. 

Many complex problems involved in the termi- 
nation of contracts will materially influence the 
success of the entire reconversion program. Once 


war demands fall off sufficiently to permit the 


-renewal of civilian production, we will have to 


act with great speed if we are to avoid large-scale 
unemployment. Prompt financial settlements of 
contracts and the rapid clearance of plants are of 
immediate and great significance. In many cases 
the removal of equipment and raw materials will 
be more important than money payments. The 
allocation of raw material for civilian production 
will be of paramount importance. 

Government agencies obviously must exercise 
great care in spending the people’s money and 
in protecting the interest of the public against 
excessive payments. Unjust enrichment at the ex- 
pense of the people will not be condoned nor 
will it reflect favorably upon management to 
present inflated claims. But long-delayed nego- 
tiations, which will retard the initiation of ci- 
vilian production, likewise must be avoided. 

The contracting agencies and the manufac- 
turers both know that the greatest losses in the 
reconversion period will result from delays in 


getting peacetime production under way. The 


























greatest potential wastes lie in unemployment 
and in idle plants. The magnitude of such losses 
to the public can be far greater than the money 
spent in liberal settlements; to the manufacturer, 
these losses can represent vastly more than the 
extra funds that might result from interminable 
litigation. Policies must be firmly established 
now whereby the manufacturers, including sub- 
contractors and suppliers, will receive substantial 
settlements immediately in order that ample 
funds be available for reconverting plants and 
accumulating necessary inventories of peacetime 
goods. Nor must we overlook the fact that the 
uncertainty of long drawn-out disputes will have 
a stifling effect on enterprise and that final settle- 
ments, therefore, should be made as promptly 
as possible. 

Plants that are equipped largely with special 
wartime tools and machines and that are fully 
stocked with materials, components, and finished 
military products will not be able to undertake 
any substantial degree of conversion until this 
machinery and this inventory are removed. Ad- 
vance arrangements are essential for the prompt 
clearance of great numbers of plants the country 
over. Adequate warehousing facilities must read- 
ily be available so that the changeover to civilian 
production will not be hampered. 

As war demands decline, civilian output will 
be resumed; and while we recognize that the 
demands for munitions must vary as the strategy 
of the military leaders is changed, it is hoped 
that the Armed Services already have or soon 


will develop schedules of their continued needs 








under different strategic assumptions. If we know ij" 
in advance the probable curtailment in war tc. abl 
quirements we are in position to estimate the Mo 


timing and the quantities of raw materials, the fp 





number of workers, and the industrial facilities Hc! 
which will be available for peacetime purposes, '“" 
It will then be possible to integrate the lifting anc 


of restrictions on civilian production with the jt 





drop in war production. ter 





Needless unemployment and idle plants will "S 
prevail if restrictions on the output of civilian ff! 


goods are removed at a slower rate than available J"? 





manpower, materials and plants permit. On the gj" 
other hand, if the controls on civilian produc qj“ 


tion are removed prematurely or too freely, then jj’ ™ 
basi 


A 


perl 


the production of military requirements will be 


hampered correspondingly. There will be great 





clamor and pressure for eliminating all restric 


tion 





tions as soon as any measurable quantity of mate 


rials and numbers of workers are freed from wa fl” 
work. It will react adversely on industry as well me” 
as on government if these pressures are heeded dus 
indiscriminately, thereby retarding the produc igh 
tion of munitions for our boys who still will be jj" 
fighting and dying at the front. The coordination I 
of declining war demands with increasing civilian peti 
production probably is the most difficult and a é 

selye 










the same time the most important task in out 
with 


sudc 
take 
need 
great 


avail 


entire reconversion problem. Advance planning 
and sound judgment are essential. 

An order of priority for initiating non-war 0! 
civilian production must be prepared beforchané. 
The schedule of resumption of peacetime pi 


duction should be governed by the amounts 
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materials, manpower and facilities that are avail- 
ible as well as by the relative needs or importance 
of different products. There will be strong com- 
petition for priority among the various kinds of 
consumer goods, equipment needed for recon- 
version, producers goods required for expansion 


and modernization, and export demands. Rela- 


a 


ive need obviously is the most compelling cri- 
terion. But because of the importance of expedit- 
ing reconversion, earliest consideration is urged 


for the tools and fixtures and models which will 
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expedite large-scale civilian production when ade- 
quate labor and materials are available. In any 


case, advance schedules will be needed to avoid 
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amakeshift, piecemeal lifting of controls on the 


basis of who shouts the loudest. 
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Another difficult problem of the reconversion 
period will be to keep to a minimum the distor- 


tion of inter-industrial and intra-industrial rela- 
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compete for the consumer dollar, and some in- 


dustries will offer strong resistance if the green 
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ight is given first to industries whose products 
may thereby acquire a time advantage. 


Even more difficult will be the matter of com- 
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petition between companies producing the same 
products. Some manufacturers may find them- 
slves tied up with continuing war contracts 


with restrictions on their peacetime products 





suddenly lifted and their competitors free to 





tke advantage of the situation. The declining 





need for different kinds of war materiel will vary 





geatly, and some producers inevitably will be 





wailable for peacetime production considerably 





in advance of some of their competitors. 

This raises the question of victory models or 
nucleus plants to eliminate competitive advan- 
tages among producers of identical products 
pending the time when all are on an equal 
footing again. Policies controlling this should 
take into account the degree or the extent of 
competitive advantage which reconversion might 
bring, and also upon the time interval during 
which these advantages will prevail. Such pro- 
grams necessarily mean increased government 
control, hence they should be adopted only un- 
der the most pressing circumstances. 

There is the important question of termina- 
tion as between large and small plants. Fairness 
must be exercised, and undue advantage to either 
group must be avoided in extending opportuni- 
ties to continue receiving profitable war orders 
or in getting back into civilian production. The 
problems of small manufacturers must not be 
neglected in this period. Likewise, any restraints 
on new ventures and on more vigorous competi- 
tion must meticulously be avoided. 

There also is the question of communities 
which have been greatly enlarged and others 
which actually have been brought into being 
by the war. It might be advisable to terminate 
contracts in these areas first in order that the 
workers might be encouraged to migrate else- 
where while employment prospects are most 
favorable. Also, if continued production of some 
armaments is contemplated after the war, it might 


be well to concentrate this production in commu- 


nities which otherwise would be stranded. 























If the process of terminating contracts is to 
be geared into meeting continued demands for 
munitions and also expediting reconversion, then 
the Armed Services must accept broad policy 
considerations as criteria for cancelling contracts. 
Procurement ofhcers might be inclined to cancel 
contracts with all high cost producers first. Or 
they might be inclined to cancel small producers 
first so as to reduce the administrative burden. 
Then again, they might cancel the newer pro- 
ducers of specific products rather than the older, 
time-tried manufacturers. 

These procurement criteria may all be highly 
desirable and efficient but other important con- 
siderations such as those mentioned above must 
be given proper attention. Demobilization can- 
not be a separate process from reconver- 
sion. They must be united. The termination of 
contracts is a demobilization task, but I am con- 
fident that the procurement agencies appreciate 
the importance of this operation in facilitating 
reconversion and that they will take full cogni- 
zance of the policies necessary for giving every 
assistance to initiating peacetime production. 

I have not attempted to raise all the important 
policy questions in terminating contracts, nor do 
I propose specific solutions for each major prob- 
lem. Rather it has been my purpose to indicate 
the complexities of the task which faces us and 
to urge that intelligent and sound plans be de- 
veloped now while there is time. By so doing, 


we can avoid the dislocations and economic dis- 


order which otherwise might characterize the re- | 














conversion period. The better we are prepared 
the more rapid will be the resumption of ful 
employment and good business after the wa 
is won. 

This job of changing America’s industrial pat. 
tern from war to peace speedily and efhcientl, 
is one which will tax the talents and knowledg 
of the ablest business men of the country. ‘Thes 
men can, and I am sure that they will, attack 
this task with the same energy and determina 
tion that characterized their efforts in the period 
of mobilization for war. 

Industry advisory committees were established 
to cooperate with governmental agencies in the 
great task of conversion to a full war economy. 
These committees are the means through which 
industry has the opportunity to play a major rok 
in the solution of the problems of reconversion. I 
must assume that responsibility or accept the con- 
sequences in the form of enforced government 
control. Industry must take a renewed interest in 
these committees and make certain that our bet 
minds and strongest men are available for the 
challenging job of conversion which we face nov. 
It is a job that must be done well if we are to have 
a good start on the road to a greater democrati 


and free enterprise nation 
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HE HEAVY BOMBERS—mostly four en- 
gine jobs—were returning to their 
ome base late one night after a raid 


ared [mpver Germany. As they started cireling 
’ Bie port, the loud speaker in operations 
- ful] ffuddenly blasted out: “Hello, Control. 














ello, Control. This is F for Freddie. 
have only three engines, may I come 
n please 2” Immediately the order 
vent out to “Stand clear,” plus the mes- 
ave: “F for Freddie, all clear, come in 
mediately.” No sooner had the big 
raft with three engines functioning, 
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ently. HBiade its landing, when over the loud- 
© BBpeaker came another urgent voice say- 
ledge fin: “Hello, Control. This is M for 
: fary, this is M for Mary. May I come 
hese now, please. I have but two engines.” 
jrzently Control ordered the “all clear” 
ittack Hd said, “By all means, M for Mary 
; me in immediately.” 
(Na HP And down came a B-25. 
veriod Some Nazi fighter pilots apparently 
ave radios good enough to bring in 
merican broadcasts. One night one 
ished f these Jerries got in with a bunch of 
turning English bombers and, man- 
n the ving to sneak his plane by all the de- 
ction devices, he stayed close to the 
mation until after the landing flares 
10My. 
: ent on—when he promptly roared 
which gem and, to put it mildly, shot hell 
t of the control tower. He didn’t, 
yr role Mmevever, knock out either the radio 
huipment or the operator, who imme- 
ion. It Mpately demanded to know “who in 
azes are you?” Instantly a reply 
€ COn Magee out of the ether, a slightly guttural 
hice which said, “That, my friend is 
iment Hee $64 question.” 
rest nf The nadir in helicopter publicity 
ems to have been reached in the an- 
ir best fipuncement by a New York night club 
at it has applied to the CAB to oper- 
or the Mie a roof-top depot for its postwar 
trons. A lavish prospectus, with 
> NOW. @Mpical starry-eyed illustrations, accom- 
nies the announcement, which includes 
o have Hi set of what are undoubtedly tongue- 
. BBcheek rules for both patrons and 
ycrati MBorus girls, . . . All this while legiti- 
ate publications, trying to be of some 
‘ice to their country, are ordered to 
tail their use of paper. 
Got quite a lift from a recent talk 
th a prominent machine tool builder. 
¢simply refused to be as gloomy as a 
i is supposed to be who theoreti- 
lly has helped sei! himself out of a 
* Birket for the next 10 to 15 yr.—which 
‘industry has done with its magni- 
‘ut job during the last three annums. 
i. foe Ss point is this: Come the peace, labor 


Ms are not going to drop precipi- 
sly, so manufacturers are going to 
ve to make savings in other fields. 
at mean’s they’ll need more multiple- 
‘tation machines for doing a lot of 
igs skilled operators now have to do. 
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And that means a lot of new design 
thinking in the industry as well as 
straight building to replace those tools 
now fast wearing out. He’s doing 
everything he can to promote such 
thinking among his competitors and is 
confident enough of the results that he 
isn’t planning on his own organization 
even returning to single-shift opera- 
tions. ‘“We’ve got a lot of good em- 
ployees here and we’d like to keep them 
on the payrolls,” he says. 


@ The rules covering what can and ean- 
not be said by aireraft producers are, 
to say the least, most confusing. Com- 
panies which consistently meet their 
schedules wouldn’t dare give the slight- 
est hint as to the actual numbers in- 
volved. Yet a great automobile manu- 
facturer who was—long, long ago—go- 
ing to build 24 bombers a day (that 
would be 8,760 a year) is permitted to 
report that during the last year “more 
than 1,000” had been flown from the 
plant. And a publicity-wise shipbuild- 
er, who recently took over a plant, 










































“Maguire's rheumatism has made him take up gliding.” 

















announced the exact number of fighters 
delivered during a specified ‘time. The 
organization was actually congratulated 
by no less than an admiral for meeting 
66 percent of its schedule. It would 


seem that publishing figures of some 
really good preduction records would 
give a lot less “aid and comfort to the 
enemy” than permitting such announce- 
ments which only serve as “good pub- 
licity” for the firms involved. 
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Lea Bill Stirs Up ‘‘Aye” and ‘‘Nay’’ Battle 
Over Question of Extending Federal Air Control 


Regarding the Lea Bill (HR 3420), a definite division of 
proponents and opponents had lined up, as we went to press. 
In favor of it are big airline operators and manufacturers. 
Against it are regulatory bodies of at least 31 states and 
certain manufacturers and distributors of personal planes. 


On the sidelines are the rail- 
roads and other surface car- 
riers. However, the latter see 
in its defeat possible passage 
of a substitute permitting 
them to enter air commerce. 

HR 3420 (as digested by a 
member of the Supreme Court 
bar) provides among other 
things: An independent Civil 
Aeronautics Commission... . 
Independent accident investi- 
gation by a director of air 
safety appointed by the Presi- 
dent with Senate confirma- 
tion... . An extension of fed- 
eral jurisdiction. . . . Develop- 
ment of navigation facilities 
and airports. . . . Studies on 
postwar aviation potential, on 
flying of all classes of mail 
where air service is faster, and 
on multiple taxation. 

Local opposition is perhaps 
best expressed in a resolution, 
adopted by the Illinois Aero- 
nautics Commission, which 
says that the bill contains 
“unconstitutional deprivation 
of the inherent sovereign pow- 
ers of the several states to 
regulate intrastate commerce 
without let or hindrance from 
congress.” Other opponents 
point out the encumbrance 
laid upon chartering by 
the fixed base operator by 
the passage “No person shall 
engage in any air commerce 
as an air contractor unless 
there is in force a license 
Issued by the commission au- 
thorizing such person to en- 
gage in such commerce.” 

One unofficial interpretation 
on this passage is that once 
4 fixed-base operator had ob- 
tained his license he probably 
Would be free to charter at 
will at commission-approved 
Mileage rates. 

On the federal-state dis- 
pute, Lea writes, “The Com- 
mnittee’s Bill provides for ex- 
clusive federal regulation of 
point-to-point air transpor- 
tation for hire, either by a 
common carrier by air or by 
4 contract carrier. For this 
Purpose the Bill defines the 
term ‘domestic air commerce’ 

clude both interstate and 
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intrastate transportation. 
“However, such term does 
not include other types of 
civil flying. And State regu- 
lation of civil flying other 
than point-to-point trans- 
portation for hire is not ex- 
cluded by the Bill. All such 
civil flying—and this will mean 
the major part of civil flying 
—is left to State regulation 
subject only to two conditions. 
One is that State regulation 
be consistent with the fed- 
eral safety regulation appli- 
cable thereto. The other is 
that the State regulation 
shall not burden interstate 
flying or impair the uniform- 





ity of conditions under which 
an interstate flight is con- 
ducted. The civil flying thus 
under State regulation would 
include the commercial use of 
an airplane in one’s own busi- 
ness or the private carriage 
of persons or property other 
than for hire; the operation 
of training schools and flying 
for training purposes; aerial 
survey work; aerial patrol 
work; use of aircraft for ag- 
ricultural purposes. 

“The Committee Bill, like 
the present law, leaves the 
regulation of airports to local 
and state authorities.” 

The Lea Bill likewise leaves 
unchanged the present pro- 
hibition against participation 
in air commerce by ground 
and water carriers. 

A minority of Lea’s House 
Interstate and Foreign Com- 
merce Committee has reported 
a bill (HR 3491) written by 
B. Carroll Reece. In practi- 
cally direct contrast, it con- 
tains no prohibitions against 


ROSENDAHL HONORED 
From Mayor F. H. LaGuardia, Rear Adm. Charles E. Rosendahl receives the 
Frank Hawks Memorial Trophy of American Legion Air Service Post 501. 
The Admiral is among the 60 percent of this post’s members now on 


active duty. 
aviation as anyone living.” 


Said the Mayor: “You have made as great a contribution to 





state regulation of interstate 
flying and allows surface car- 
riers to go into air transport. 

Perhaps the strongest point 
in favor of the Lea Bill from 
the operator’s standpoint is 
the provision for uniform in- 
terstate regulations. 


Public Will Have to Wait 
For Helicopters—Loening 


Grover Loening, chairman 
of NACA’s helicopter commit- 
tee, says direct lift machines 
will not be available for pub- 
lic use right after the war and 
that premature promotion is 
threatening their future de- 
velopment. 

Truth is, he says, that the 
helicopter will be limited to 
use by professional aviators 
and organizations for an esti- 
mated 5 to 10 yr. 

As presently designed, Loe- 
ning says, the machine’s chief 
handicap is controls, which 
require greater operating skill 
than those of present air- 
planes. Another handicap is 
limited speed, and the fact 
that it may take many years 
to develop a model that will 
fly much over 200 mph. By 
that time many commercial 
planes may be doing 400. 
Other obstacles are poor per- 
formance at high altitudes, vi- 
bration, and high cost of con- 
struction. 

Mr. Loening says the pros- 
pects for a combination heli- 
copter-auto are none_ too 
promising. But he predicts 
extensive postwar use of heli- 
copters by companies employ- 
ing professional pilots—air- 
lines, merchants, mining and 
oil companies and in life- 
saving, law enforcement, and 
patrol work. 


Postwar Products Contest 


Underway at the Lincoln 
Electric Co., Cleveland, is a 
special postwar planning com- 
petition for employees. In- 
tended to gather ideas on 
suitable Lincoln postwar prod- 
ucts and suggested methods 
for their manufacture, the 
contest will extend to July 1 
and winners will be an- 
nounced Aug. 1. Prizes of 
$500, $300, and $100 are offered. 
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+h Increases Bomb Tonnage 30% in Month; 
rucsians May Join Air Attack on Germany 


Washington (AviaTIon Bureau) —Allied air force pressure on 
e enemy increases day by day. The Japs, broadcasting for 
ome consumption, admit that their outer supply lines have 
heen cut, one after another, by air attack. U.S. 8th Air Force 


Hail 40th Anniversary of Kitty Hawk 


nlone sent 1,000 more bombers 
pver Europe in November than 

October, carrying 30 per- 
ent more explosives, totaling 
670 ‘ons, including incen- 
diaries. ; 

Gen. Arnold states that in 
he two years since the Jap 
attack, 13,500 enemy planes 
have been destroyed or dam- 
aged by his command. Ameri- 
an and British air forces shot 
down 997 Axis planes on all 
fronts during November, with 
Allied losses Of less than 500, 
according to the British Air 
Ministry. It should be noted 
that these enemy losses are 
far less than production by 
the enemy, who is therefore 
stil gaining airpower. But 
Allies meanwhile are gaining 
much faster. 

Agreements reached at the 
Moscow and Teheran confer- 
ences indicate that air war 
will be constantly intensified, 
but there was no hint that 
surface operations will be cur- 
tailed in any way. 

Robert A. Lovett, Assistant 
Secretary of War for Air, 
wrote for the. Army and Navy 
Journal that two “new and 
superior” Army fighters are in 
production and soon will join 
combat. 

Navy has increased its air 
arm objective from 27,000 
planes to 31,000. This is not 
truly definitive, as the Navy 
takes all the planes it can 
possibly get regardless of its 
goal. Value of deliveries in 
1944 will exceed 1943 by about 
$1,500,000,000. 

Navy’s carrier forces have 
been doubled in the past 
eleven months and can be 
more than doubled in 1944 if 
necessary. The U.S. has the 
materials and manpower to 
build two standard fleet car- 
riers per month; indications 
are that one or more is being 
brilt now. 

In a recent communique on 
an attack by Rear Adm. 
Charles A. Pownall, it was 
revealed that a carrier divi- 
sion has at least two carriers, 
and that a task force has at 
least two divisions. At least 
two divisions have been used 
Tecently against Jap strong- 
holds. 

Gen. MacArthur’s Allied air 
forces have been hitting single 
Jap bases with more than 100 
tons of bombs per day, which 
is big league action even on 

‘opean standards. 

In Europe, the Allies’ 
bomber commands are using 
4 new strategy. They hit two 
high priority targets in force 
at once thus dividing the 
Nazi's fighters and partially 
Preventing concentration of 
mobile AA defenses. Allies 
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now have enough planes to 
put two 1,000-plus forces up 
at the same time. 

British official reports say 
that 17 major cities of North- 
west Germany have been so 
smashed that they are lia- 
bilities rather than assets to 
the Wehrmacht. Six others 
have been damaged so that 
one more 750-1,000-plane as- 
sault will put them out of 
business. 

To the present three-way air 
atcack on Germany — from 
England, the Mediterranean, 
and the Middle East—may 
soon be added another from 
behind the Russian lines. The 
Nazis fear that such a deal 
was made at the four-power 
conferences. With exception 
of a few missions against Po- 
land and East Prussia, increas- 
ing Russian air power has 
been used in support of the 
Red Army. 

Here at home, portending 
the future, a troop carrier wing 
set down a whole Army divi- 
sion by plane and parachute 
during maneuvers in North 
Carolina. Ammunition and 
supplies were brought up with 
the 10,000 men. The Army 
used 211 transport planes and 
411 gliders. 


‘“‘Mars’’ Completes Mission 


Navy has begun discussions 
with Glenn L. Martin Co. for 
more cargo carriers of the 
Mars type, Sec. Knox reveals 
in announcing that the big 
plane has completed its first 
war mission, flying to Brazil, 
Trinidad, and Bermuda. 

Records set by the Mars in 
this operation were a 4,375-mi. 
non-stop hop from Maryland 
to Natal, at a record average 
of 152 mph. and lifting 35,000 
lb. of cargo, part of a record 
gross weight of 148,500 lb. 
Flying time for the 8,972 mi. 
was 55 hr. 31 min., an average 
161 mph, for total time aloft. 


Briton Here for Air Talks 


At press time, arrival in this 
country of Lord Beaverbrook, 
Lord Privy Seal in the 
Churchill government named 
to coordinate postwar aviation 
problems, pointed to the immi- 
nence of British-American dis- 
cussions regarding an equit- 
able postwar international air 
policy. Talks, it is understood, 
were to follow the meeting of 
the heads of the United Na- 
tions governments, and with 
Teheran now past, this air 
policy meeting may be ex- 
pected shortly. 








Impressive Wright Brothers Memorial on Kill Devil Hill, Kitty Hawk, 
N. C.—-scene of the pioneers’ initial flights on Dec. 17, 1903 


ro DECADE of man’s conquest of the sky with 
heavier-than-air machines was widely marked on Dec. 
17—the 40th anniversary of the first successful flights by 
Wilbur and Orville Wright at Kitty Hawk, N.C. Especi- 
ally noted were the spectacular developments achieved 
in aviation in the comparatively short span since the 
pioneering at Kitty Hawk. 

Aviation’s great war role particularly emphasized the 
almost unbelievable contrasts between yesterday and 
today. America’s air industry now leads all the coun- 
try’s businesses in dollar values. It has designed and 
produced thousands upon thousands of high-powered 
fighters and multi-engined, multi-toni.ed, long-range 
aircraft. In this world at war, aviation is termed the 
single greatest influence on our times. And it is foreseen 
that this influence will continue, difficult though the 
hurdles may be, through broadening developments in the 
coming peace. 

In view of aviation’s achievements and meanings today, 
it strains one’s perspective to compress, in retrospect, such 
comprehensive and complex developments back to their 
beginnings—the 12-hp. 754-lb. craft which Wilbur and 
Orville Wright took into the air from Kill Devil Hill in 
1903. But there is certainly no question of perspective 
in the true evaluation of the Wright Brothers’ achieve- 
ment. No matter what successes have been won in air- 
plane flight since Dec. 17, 1903, they are rooted in Kitty 
Hawk. 

In Washington last month, Congress resolved “That the 
Nation express its gratitude and respect for this signal 
and astounding contribution to the progress of the world.” 

To Washington came 72-yr.-old Orville Wright where 
he and the memory of his brother were extolled at a 
dinner organized by Secretary of Commerce Jesse Jones. 

Pres. Roosevelt sent a message revealing that the recon- 
structed original plane, now in possession of the British 
Museum, will be returned for permanent exhibition by the 
Smithsonian Institution. To the dinner (where Gen. Ar- 
mold received the Collier Trophy) the Army flew a com- 
memorative plaque for presentation to Orville Wright by 
the City of Dayton. 

In Dayton near Wright Brothers’ Hill Memorial, adja- 
cent to Wright Field, an observance was held by Army offi- 
cials and old-timers who had witnessed the Wrights’ 
practice flights in the vicinity. 

Earlier that day in Washington, in the U. S. Chamber 
of Commerce Auditorium W. S. Farren, chief superintend- 
ent of the Royal Aircraft Establishment, delivered the 
Institute of the Aeronautical Sciences’ Seventh Wright 
Brothers Lecture on Research for Aeronautics—Its Plan- 
ning and Application. 

To Kill Devil Hill a few people beat their way through 
the heaviest snow in 25 yr. for a small ceremony held 
despite the forced cancellation of North Carolina’s official 
program. 











ALLOY TUBE? 


Revere’s New Facilities Break Critical Bottleneck 


Revere’s new Aluminum Tube Mill in Baltimore opens a new source for 
heat-treated tubing which will not only materially relieve the current 
crucial shortage of 24S-T, but will also supply a substantial quantity 
of 52S. 
We can furnish these alloys in sizes ranging from 14” to 314” O.D. 
The qualities and uses of these alloys are well known to aircraft engi- 
neers and can be furnished within the above range of sizes in accordance 
with applicable specifications and the regulations of the Aircraft Schedul- 
ing Unit and the War Production Board. 
District Offices, as shown, have been opened for your convenience. Use 

















Revere’s Magnesium - Aluminum 
Division District Offices are stra- 
tegically located to serve the Air- 
craft industry with maximum speed 





these facilities for inquiries, orders and general information concerning 
Revere Aluminum Tube (and Magnesium Alloy Sheet). 






and efficiency. 


Mr. Harry E. Weiler, District Manager 
Revere Copper and Brass Incorporated 
Magnesium-Aluminum Division 

124 W. Fourth Street 

Los Angeles 13, California 


Mr. Lester W. Morrell, District Manager 
Revere Copper and Brass Incorporated 
Magnesium-Aluminum Division 

2200 North Natchez Avenue 

Chicago 35, Illinois 


Mr. Charles R. Kuthe, District Manager 
Revere Copper and Brass incorporated 
Magnesium-Aluminum Division 

5851 W. Jefferson Avenue 

Detroit 9, Michigan 


Mr. Louis J. Galbreath, District Manager 
Revere Copper and Brass Incorporated 
Magnesium-Aluminum Division 

230 Park Avenue 

New York 17, New York 


Mr. Richard K. Snively, District Manager 
Revere Copper and Brass Incorporated 
Magnesium-Aluminum Division 

1301 Wicomico Street 

P. 0. Box 2075 

Baltimore 3, Maryland 








‘Revere urges the immediate placement of orders against your require- 
ments for the 1st quarter, 1944. A monthly capacity exceeding 500,000 
Ibs, permits filling of large volume orders, subject, of course, to prior sale. 

It goes without saying that the quality of Revere Aluminum Alloy 
Tube is inbuilt, Revere’s recognized skill in the production of various 
copper base alloys has naturally contributed to the perfection of its 
Aluminum Alloy Tube. By the same token, long experience has gone into 
the design, equipment and operational layout of the mill itself. Revere 
believes it to be the last word on this score, 


MN REVERE 


COPPER AND BRASS INCORPORATED 


MAGNESIUM ALUMINUM 
DIVISION 


1301 WICOMICO ST. ¢ P.O. BOX 2075 © BALTIMORE 3, MARYLAND 
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ethods of Stimulating Postwar Private Flying 
» Considered at Mid-Western Conventions 


st. Louis (Special to AviaTIon)—In an atmosphere reminis- 


ent of prewar aviation exhibits, several hundred delegates 


athered here recently at simultaneous conventions of the 
ational Aviation Training Assn. and the Aircraft Distributors 








The Washington 
Windsock 


Manufacturers Assn. For the 
‘ATA, which includes the na- 
ion’s fixed base operators and 
ircraft distributors, it was 
ne fourth annual meeting. 
DMA, representing distribu- 
os and manufacturers of 
ower plants, parts, accesso- 
hes, and equipment, was hold- 
ng its first annual convention 
slowing a preliminary meet- 
ng in New York. 

Although all those present 
rere part of the totally war- 
overted aviation industry, 
nost Were engaged in com- 
nercial aviation activity long 
fore the war and expect to 
turn to this phase of the 
usiness after victory. 
Aforetaste of personal plane 
nerchandisimg and use was 
ident in the addresses of 
obert H. Hinckley, former 
istant Secretary of Com- 
nerce for Air, Joseph T. 
seuting, Jr., chairman of the 
ersonal Aircraft Committee, 
eronautical Chamber of 
omerce, and Leslie E. 
eville, editor of AvIATION. 
The speakers made it clear 
at the postwar volume of 
ersonal aircraft sales would 
epend upon the utility of fu- 
e designs, upon government 
pport of flight training for 
outh, upon provision. for ade- 
ate landing facilities under 
overnment sponsorship, and 
pon simplification of both 
ederal and state regulation 
f personal flying. 

Complete elimination of the 
are-devil aspects of flying 
nd a shift in emphasis to 
e safety and reliability of 
anes were advocated as 



































emes for future aircraft 
ows. Development of air- 
orts as recreation centers re- 
tmbling medium priced yacht 
lubs Was recommended as 





were government sponsored 
training programs for high 
school students unable to fly 
at their own expense. Possi- 
ble postwar conversion of Civil 
Air Patrol into a nationwide 
vehicle for the administration 
of a youth training program 
similar to the prewar civilian 
pilot training scheme was also 
discussed. 

Grave concern was apparent 
at both conventions over the 
problem of distributing sur- 
plus equipment and supplies. 
An enlightening paper by H. 
P. Ladds of the National Screw 
& Mfg. Co. led to a resolution 
recommending legislation to 
soften the impact of surpluses 
and to maintain adequate re- 
serves of these materials and 
supplies for future defense of 
the country. The resolution 
also advised that those re- 
sponsible for surplus distribu- 
tion consult with the aviation 
parts, supplies, and equipment 
industry. 

The proper relationship be- 
tween manufacturers and dis- 
tributors was discussed by R. 
H. Rowland, vice-president of 
sales, Champion Spark Plug 
Co., and Thomas G. Tynan, 
Electric Storage Battery Co. 

Other topics considered in- 
cluded: Distributors’ facilities 
and policies, L. W. Trees, Scin- 
tilla Magneto Div., Bendix 
Aviation Corp.; manufactur- 
ers’ methods to improve dis- 
tributor-salesmens’ knowledge 
of their products, Dwight P. 
Joyce, The Glidden Co.; and 
improvement of data and price 
sheets for distributors’ cata- 
logues, G. B. Van Dusen, Van 
Dusen Aircraft Supplies. 

ADMA afternoon sessions 
were devoted to service clinics 
conducted by manufacturers’ 





By BLAINE STUBBLEFIELD 





Logic dictates that major overseas air services must 
make New York their terminus—according to New York’s 
Port Authority Chairman Frank C. Ferguson. Cleveland, 
Chicago, St. Louis, Dallas, Omaha, and Seversky will 
remind him that airplanes fly right across shore lines. 


Hitler admits (in a speech) that 2 or 3 million German 
homes have been destroyed. Ten or 15 thousand persons 
are killed in every major Allied mission. RAF-AAF 
“worker displacement” bombing is the same thing London 
got, many times multiplied. 


Years ago, automobiles stole most passengers from river 
and coast boats and many from railroads. Personal air- 
planes may someday take them away from the airlines. 


A very few applicants for air routes file documented 
evidence on traffic, costs, engineering. Most simply file 
argument, in legal jargon. There will be a big differen- 
tiation on the day of judgment. 


Enemy railroads are almost impossible to bomb out of 
service for any great length of time. Even damage by 
demolition crews on the ground soon is repaired. 


Brig. Gen. Johnson, colonel when he led the Ploesti 
attack, afterward saw two distillery towers still standing. 
He went back, turned his ship on its side (because the 
space wouldn’t clear his wings), and passed between them 
—thus enabling his crewmen, who had no more bombs, 
to set fire to both towers with their guns. 


Inefficient manufacturers Will be first out of war business. 
Sounds like good news to them—because they figure they 
might beat their betters back to peacetime work. But 
WPB and the armed services have some ideas on that. 


There is plenty of aluminum for all purposes now, but steel 
has been engineered into some airplanes so well that it 
can be taken out only with difficulty and loss of time. 


The Jap empire, built during 50 yr. of military aggres- 
sion, is now one of the greatest in history, encompassing 
500,000,000 people (about one-fourth of the world total) 
and 300,000 sq.mi. Chief weakness in this powerful set-up, 
which will soon lead to its liquidation, is lack of technical 
imagination. 


Production of many weapons Will be shut off and manu- 
facturers released for peace work, but aircraft producers 
may be held fully on the job to the end. Some sort of 
handicap or compensation system may be necessary to 
equalize opportunity. 
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ESCORT CARRIER—FROM ABOVE 
ne of first air shots indicates layout of escort carrier flight deck and its 
“compared with that of tug. Control bridge is forward, broad on the 
hoard beam, instead of amidships, but gun and equipment emplacements 
Fe along edges of deck as usual. This one, “U.S.S. Card,” her sisters, and 
tompanying destroyers, have received Presidential unit citation for sink- 
beg Subs than any combination in Naval history. (British Combine 
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representatives, including Vic- 
tor Div., RCA; Eclipse-Pio- 
neer and Scintilla Divs., Ben- 
dix; Sensenich Bros.; Hamil- 
ton Standard Propellers; 
United Aircraft Service Corp.; 
Atlantic Rayon Corp.; The 
Glidden Co.; Titanine, Inc.; 
Firestone Aircraft Co.; Good- 
year Tire and Rubber; Con- 
tinental Motors; Lycoming 
Div., Aviation Corp.; Franklin 
Div., Aircooled Motors Corp.; 
Wright Aeronautical; B. G. 
Corporation; and Champion 
Spark Plug. 

Demonstrations of personal 
aircraft, including the spin- 
proof twin-control Skyfarer 
developed by General Air- 
craft Corp., were conducted. 





The Ercoupe, also a twin-con- 
trol spin-proof plane, was on 
view at nearby Parks Air 
College, where postwar plans 
are already underway for the 
development of a middle west- 
ern sales and service organiza- 
tion. (For further convention 
details, see p, 239.) 


Atlantic Mark by B-24 


Another new Montreal-Brit- 
ain record was chalked up 
during the past month when a 
Consolidated B-24 Liberator 
bomber of the RAF Transport 
Command covered the 3,100- 
mi. run in 11 hr. 35 min. Pre- 
vious record was 11 hr, 56 min. 
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Canadian Notes 
By James Montagnes 


Royal Canadian Air Force 
is forming a new transport 
command to handle trans-At- 
lantic mail flights to Cana- 
dian servicemen in Britain 
and in the Mediterranean 
area, according to an an- 
nouncement from Ottawa by 
Air Minister Maj. C. G. Power. 
The new RCAF service will 
be in addition to existing 
twice-weekly flights operated 
by Trans-Canada Air Lines 
with modified Lancasters. 
RCAF crews are now being 
trained for the run and 
planes are expected at an 
early date. 


Immediate creation of a free 
and independent government 
authority for civil aviation 
with wide powers to promote, 
administrate, and safeguard 
development of domestic and 
international air transporta- 
tion through Canada, was 
recommended at the recent 
annual meeting of the Air 


Industries and Transport 
Assn. Current problems of 
the industry — personnel, 


operations, government poli- 
cies—were discussed at the 
two-day session of manu- 
facturers, suppliers, service 
operators, and transport com- 
panies. R. B. C. Noorduyn of 
Noorduyn Aviation, Ltd., 
Montreal, was re-elected pres- 
ident of the association with 
C. H. Dickins, Canadian Pa- 
cific Air Lines, Montreal, vice- 
president. 


TCa has established a cen- 
tral reservations control office 
at Toronto to cope with in- 
creased passenger traffic. The 
office makes it possible to as- 
certain name, address, and 
destination of any passenger 
holding space, or in the course 
of a flight on any TCA plane, 
within approximately 30 sec. 
Direct wires connect with 
western reservations control 
at Winnipeg, Atlantic reserva- 
tions at Halifax, and New 
York. A staff of 70, 66 of 
them women, keeps the office 
open 24 hr. a day. 


By F. H. Fullerton 

A twin-engined CPA plane 
landed at Edmonton, Alberta 
recently, completing the 20th 
flight over the proposed new 
route from Regina. Applica- 
tion to operate the line is 
before the Dominion Depart- 
ment of Transport. Service, 
if approved, will be main- 
tained twice-daily over the 
new route. 


St. Lawrence Div. of CPA 
has held its first district traf- 
fic conference in Montreal. 
Modern airline procedure and 
“off-line” operations were dis- 
cussed. From Montreal east 
to Quebec City and Arvida, 
CPA operates with all the lux- 
ury of any other line. But 
east and north to Rimouski 
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GETS GUNNERS OUT OF JAM 


Mounted on Browning 50-cal. M2 aircraft machine gun, electric device 
developed by Eureka Vacuum Cleaner Co. clears jams and ejects dud- 


shells automatically in three seconds. 





and along the north shore of 
the St. Lawrence, mail, dogs, 
and furs must be considered 
on equal terms with passen- 
gers, a fact resulting in diverse 
problems with passengers, 
baggage and express handling, 
and reservations. 


A giant hydraulic “porcu- 
pine” press capable of punch- 
ing 388 riveting holes in a 
Single stroke is turning out 
bomb bay catwalk parts ready 
for riveting 30 times faster 
than by the previous method 
of drilling, Boeing Aircraft 
Co., announces at Vancouver, 
B. C. Boeing expects that the 
porcupine will pay for itself in 
a year, 


Obituary 


Harry H. Perkins, 53, one of 
the organizers of Robertson 
Aircraft Corp., St. Louis, suc- 
cessively its secretary-treas- 
urer, vice - president, and 
president, a post he resigned 
in 1929 because of health. 
Subsequently he managed the 
four Hunter brothers, who, in 
1930, set a 553-hr. endurance 
record. 


Maxwell Jay Rice, 43, as- 
sistant vice-president of Pan 
American Airways which he 
joined in 1928, subsequently 
officer of several of its South 
American affiliates, recipient 
from the Brazilian govern- 
ment in 1941 of the Order of 
Southern Cross, Grade of 
Official, and onetime president 
of American Chamber of Com- 
merce for Brazil. 


Navy Hunts Subs Alene 


AAF’s Anti-submarine Com- 
mand has withdrawn from 
operations, and the Navy, 
which has acquired more 
planes and crews for the pur- 


pose, has assumed full re- 
sponsibility. 
AAFAC, an outgrowth of 


the First Bomber Command 
which since Dec. 8, 1941, has 
been engaged in anti-sub- 
marine activities, was acti- 
vated in Oct, 1942, under 








Brig, Gen. W. T. Larson. 


* SPOT CHECKING x 


Plan for postwar readjustment 
bonuses, payable to company 
employees who stay on the job 
during the war, has_ been 
drafted by Donald W. Douglas, 
president of Douglas Aircraft. 
Already adopted by the board of 


directors, the proposal awaits 
approval by government of- 
ficials. 


Test flights of Fairchild’s new 
war-cargo transport plane are 
now expected in a few months. 


Stratosphere’ effectiveness of 
new heavy caliber aircraft can- 
non will be tested in a vacuum- 
chamber firing range now being 
completed at Eglin Field, Fla., 
by York Corp. refrigeration en- 
gineers. The new range will 
duplicate 9-mi. altitudes and—70 
deg. temperatures in order that 
the AAF may determine how 
lack of oxygen and_ sub-zero 
weather influences detonation 
and projectile speed. 


Ninetieth anniversary was re- 
cently marked by Bausch & 
Lomb. More than 3,000,000 Ib. 
of optical glass has been pro- 
duced by the company since 
Pearl Harbor. 


Policy of exclusive hiring of 
discharged military veterans for 
its hourly work is being tried 
by General Aircraft Corp., As- 
toria, L. builder of CG-4A 
gliders. 


Because long hops on postwar 
flying schedules may necessitate 
the preparation of certain de- 
hydrated foods en route, United 
Air Lines’ research kitchen has 
been testing the feasibility of 
mid-air cooking. In her experi- 
ments, Dietitian Jean Arbogust 
has made sample meals in pres- 
sure cookers placed in the com- 
pany’s altitude test chamber. 


Horizon Clubs, senior division of 
the Camp Fire Girls, recently 
completed a study of the role 
of aviation in the modern world. 
NAA lauded the program for its 
value in broadening the aviation 
knowledge of the women of to- 
morrow. 


New annual trophy for the 
glider pilot making the longest 
official soaring flight was set up 
in the will, recently probated, of 
Maj. Lewin B. Barringer, soar- 
ing champion, lost in a crash in 
the Caribbean. Stipulated is a 
flight from any launching othe 
than towing. . 


Inaugurating a project of the 
U. S. Grazing Service in Idaho 
to re-seed rangeland from the 
air, Clyde Bryant recently re- 
seeded a 2,000 acre tract via 
airplane in 3% hr. It’s esti- 
mated the job would have taken 
80 days by the old method, em- 
ploying three men and a 
tractor, 









Westinghouse has drafted 9 
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* MILITARY MEMOS + 


First World War pilots wh 
won wings before Noy, 11, 19); 
are eligible for membership i, 
fraternal Order of the Daeg. 
lians, founded in Mar,, 1934 
with the late Brig. Gen. Harjj 
Lee George as wing commande 
Present wing commander is (;) 
Charles H. Dowman, Room (¢. 
261, Pentagon Bldg. 


Through Stockholm come pm 
ports that Germans are building 
two new planes, one a Heinké 
four-engine “rocket’’-propelle 
bomber, the other a Messe. 
schmitt two-engine fighter, Both 
are described in _— sensational 
terms usually produced py 
anxiety. Night fighter pilots, i 
is reported, have been ordered 
to suicide-dive their planes into 
bombers when their ammunition 
runs out. RAF losses, neverthe 
less, have declined. 


Berlin casualties, reports Berne, 
had reached 200,000, dead, 
wounded, and missing during 
the first three weeks’ RAF of. 
fensive. But sober estimation 
was that the end of Nazism 
through internal crack-up is not 
yet in sight. 


Service changes: Maj. Gen. R 
Mitchell, MC, to. direct air 
activity in the Solomons; Brig, 
Gen. Frank O’D. Hunter, com 
mander of 1st Air Force, to 
major general; also made major 
general, Brig. Gen. Frederick L. 
Anderson, commander of 38th 
Air Force bombers; to brigadier 
general, Col. Leon W. Johnson, 
leader of attack on Ploesti. Col 
Lloyd T. Jones has taken con- 
mand of Fort Dix (N. J.) ai 
base, and Rear Adm. Elliott 
Buckmaster has taken direction 
of San Diego Naval Air Base. 


Six more airfields have been 
completed in England by Ameri 
can engineers who plan to run 
the eventual total up to Ill. 
For every one of them, Britain 
is contributing $4,000,000. In 


near future, $552,000,000 of 
$2,500,000,000 being presently 
put into U. S. and RAF air at 


tack, will go for 8th Air Fore 
fields. 


Losses of only one-half of 1 pel 
cent were sustained during year 
ending last Sept. 30 on trans 
Atlantic flights in both _ dire: 
tions by planes of 1’. S. and 
British military and OAC. 


War Dept. has decorated 1,54 
officers and enlisted men er 
participated in Ploesti raid, or 
8th Air Force has honored 55 
officers and men. 


Seventh Air Force Liberator’ 
have flown what is termed 4 
record distance of 2,200 mi, 
raid against Marshall Is. 


New Zealanders have runs 
5-to-1 victory ratio against ap 
flyers. 


Remarkable ratio of 69 Re 
planes with loss of only , a 
planes and two pilots oy me 
scored in two months by 4Y 
of one U, S. carrier. 
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* CALLING 


John R. Bair, formerly Selec- 

rvice supervisor, is now 
personnel manager of Thompson 
products, Ine., Los Angeles. 
Assisting him are K. O. Kowie, 
Clyde 8. Leech, and Miss Eileen 
Kennedy. 


w. Stratton, chairman of 
the board of Raymond De-Icer 
(o., has been elected to the 
executive committee of the Air- 
craft Parts Manufacturers Assn. 
Vernon L. Gunn, district traffic 
manager for TWA at Dayton, 
Ohio, was promoted to _ the 
newly-created post of asst. to 
the central region traffic mana- 
ger With headquarters in Chi- 
cago. 


Capt. Norman M. McNeil was 
appointed chief, flight test sec- 
tion for PCA, 


tive Se 


william Hyndman, 3rd, has 
joined the engineering sales staff 
of Atlas Tool & Designing Co. 


Sloan Taylor, aviation editor of 
the N. Y. Daily News, heads 
the new list of officers as Com- 
mander of Air Service Post, No. 
501, American Legion. The fol- 
lowing were elected  vice- 
commanders: Capt. Kenneth P. 
Behr, asst. manager LaGuardia 
Airport; Frank T. Coffyn, presi- 
dent of the Early Birds; Mal]. 
Lester D. Gardner of the Insti- 
tute of the Aeronautical Sciences; 
F. E. King, attorney and former 
naval pilot; Major Clayton 
Knight, World War I flyer and 
aviation artist; and Samuel F. 
Pryor, Jr., v. p. Pan American 
Airways. Dr. Joseph R. O’Don- 
nell was re-elected adjutant. 


The Boston Aero Club, claimed 
to be the oldest aeronautical 
club in the world (it was 
founded Jan. 2, 1902), elects the 
following officers: John P. Gil- 
bert, public relations director 
{r Northeast Airlines, presi- 
dent; Warren A. Smith, 1st 
v.p.; Benn B. Follett; 2nd v.p.; 
Pierce Edmunds, secy.; Kenneth 
Perkins, treas.; Godfrey L. 
Cabot, James A. Tower, H. 
Helm Clayton, W. C._ Hill, 
Parker Milliken, and Capts. 
Milton H. Anderson, A. A. Lane, 
and Stafford Short, directors. 


Henry Beeken is appointed re- 
search asst. to Pres. C. Bedell 
Monro of PCA. 


Guy M. Springer is appointed 
asst. to the vice-president of 
Braniff Airways and will have 
charge of airmail and air ex- 
press, 


Dr. Rowland Burnstan, formerly 
director of the aeronautical di- 
vision of Minneapolis-Honey- 
well, was elected a member of 
the board of Lawrance Engi- 
neering, and executive v.-p. and 
general manager. Alfred Mar- 
— was named as his assist- 


0. T. Larson, TCA v.-p. is on 
leave of absence to fulfill, in a 
civilian capacity, a war-effort 
assignment for the United Na- 
lions overseas, 


Comdr. P. H. Lyon has as- 
Sumed the duties of supt. of 
aviation training at the Naval 
Air Treining Center, relieving 
Comdr. Cameron Briggs, USN, 


who was detached for duty 
afloat. 


Douglas Aircraft announces the 
lowing changes: A. E. Farr 
fcomes supervisor of the 
mechical controls section; V. D. 
ing, general supervisor of a 
hew _ change control’ depart- 
ned J. E. Owens becomes 
— engineer; J. E. Romais 
empppointed chairman of the 
du vio ee-management war pro- 
rn ion committee of the Chi- 
80 plant; Kingdon Kerr is 
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appointed special project engi- 
neer; G McKenzie is named 
coordinator of the feeder plant 
system; C. W. Berto is pro- 
moted to shift supt.; Earl T. 
Bush becomes supervisor of field 
operations; C. S. Glasgow is 
appointed asst. chief engineer of 
the mechanical section; Lloyd 
H. Cooper is named staff asst. 
to Harold Wynd, newly ap- 
pointed manager of the new 
modification center. W. 4H. 
Hunt, supervisor of flight opera- 
tions at Santa Monica, has won 
his 15-yr. service pin. C. C. 
“Chet” Pearson, manager of 
the Oklahoma City plant, is 
celebrating his organization’s 
first year of production of 
C-47’s, 


Miss Verna Ingham is assigned 
stewardess field supervisor of 
American Airlines and will be 
based at Memphis. R. 
Baker, formerly supervisor of 
reservations and ticket offices 
in Washington, is appointed 
eastern supt. of reservations 
and ticket offices in New York. 
He is replaced in Washington 
by Donald Urquhart. 


J. J. McVeigh, one of UAL’s 
‘pioneer’? employees, transfers 
from his Allentown station 
managership to the LaGuardia 
dispatch office. Benjamin Bul- 
lard, Jr., former Moline, IIL, 
station attendant, takes over 
the Allentown managership. E. 
A. Bauman, North Platte, moves 
to Cheyenne as asst. to C. B. 
Hempel, station manager, and 
S. M. Hadden, Jr. succeeds 
Bauman. G. Daniel Boon moves 
to Indiana to replace Hadden. 
Maurice L. Perry is appointed 
supt. of counter service at Chi- 
cago. James P. Dean, with the 
New York traffic office for the 
past 10 yr., is named district 
traffic representative at Hart- 
ford, Conn. 


Herman R. Thies, former asst. 
manager of the Goodyear Re- 
search Laboratory, is appointed 
manager of the company’s newly 
organized plastics and chemical 
sales division. 


Harry S. Murray joins Braniff 
Airways as asst. to the presi- 
dent. He comes to Braniff from 
the War Manpower Commission, 
where he has been doing special 
personnel and training work. 


D. A. Beck, formerly with Glenn 
L. Martin in Baltimore, is named 
asst. manager of Goodyear’s 
general design engineering. 


The newly-formed Douglas re- 
search laboratories will include 
H. E. Guerin, factory manager; 
J. M. Schumann, tooling direc- 
tor; F. R. Collbohm, engineer- 
ing executive asst.; A. T. 
Kuehner, plant engineering di- 
rector; and Simpson, 
quality standards director, on 
its research program board. Im- 
mediate problem of research 
laboratories will be handled by 
departmental heads—D. Cc. 
Parker, administrative engineer; 
Dr. J. E. Lipp, research mana- 
ger, and W. L. Horton, labora- 
tory supt. 


Clarence O. Burgin is named 
executive staff assistant for 
Chicago & Southern Air Lines. 
His work will consist chiefly of 
roving assignments. John A. 
Nooney resigns as treasurer and 
plans opening his own auditing 
firm with headquarters in St. 
Louis. His firm will continue 
to handle the C & S account, 
and he will also act as advisor 
on tax matters and accounting 
problems. 


Charles F. Carr is now secre- 
tary-treasurer of Aircooled 
Motors; Joseph Babcock be- 
comes production manager; and 
Walter W. Burrows is now ad- 
ministrative engineer, 
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| Eleche-Copyist 


to the 
Rescue... 


of 
Understaffed 
-Drafting 
Rooms 


@ Hunter Electro-Copyist speeds up operations in 
the drafting room from the moment the first “rough” 
is finished. For example, if several persons must pass 
on the preliminary pencil sketch, copies can be made 
directly from it in a few minutes, and all can study it 


simultaneously. 


Alterations can be made, and new 


copies struck without changing the original, simply 
by blocking out the desired portion and drawing the 


changes on the reproduction. 


@ Nor is it necessary to make ink tracings. Again 
in a few minutes, the Hunter Electro-Copyist turns out 
a machine-made tracing that is sharper than the pencil 


original. It requires no tedious 
error-proof and smudge-proof. 


checking and is both 


@ When it comes to final copies, the Hunter Electro- 
Copyist can turn them out as fast as you want, as many 
as you want, with every line and every shade gradation 
exactly duplicated, on your choice of three weights of 
paper, on vellum or on tracing cloth, 


@ There is a wide range of models, from letter size 
to the 48” x 168” big boys specially developed for 
the aviation industry. Ask for a demonstration and 


analysis of your repro- 
duction work. No 
obligation. If you pre- 
fer, send for descriptive 
booklet, which is vir- 
tually a treatise on 
photo-copying applied 
to industrial needs. 


ASK 
FOR IT... 
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Electro-Copyist, Inc. 
476 S, WARREN ST. ’ 


SYRACUSE, N. Y. 
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THE FLANGE (or “Hat”) PACKING 

The flange packing is self-sealing at its inside periphery — just the oppo- 
site of a cup packing. 

With rare exceptions, it has only one application — in a packing recess, 
to prevent the passage of the medium along the shaft or piston rod. 

It is installed with the sealing lip facing the pressure medium. Sealing 
contact between the piston rod and the inside periphery is maintained by 
the pressure of the medium in the system; sealing contact between the 
flanged surface and the stuffing box is provided by tightening the gland 
on the flanged area. 

The flange is most successfully applied where the pressure is not too great. 
Typical applications are as a dust seal, oil seal or wiper. It has the advantage 
of being removable for reinstallation; the conventional metal-encased 
retainers which are pressed into a housing, are usually destroyed by removal. 


MAIN ADVANTAGES 


1. Low first cost. Also: machining is simple; no special finishing required 
for surfaces“of packing recess and gland. 2, Minimum space. 3. Easy 
installation. Flanged part of packing is mechanically sealed by tightening 
the gland. 4. No rotation. Flange, compression-sealed with gland, has 
only one mechanical sealing surface. (the inside periphery). No danger of 
packing rotating with rotating shaft. 
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DESIGN FEATURES 


A. Packing Recess 

1. Outside diameter (E): equal to outside 
diameter of packing. 

2. Inside diameter (G): equal to shaft diame- 
ter plus 214 times thickness of leather. 
This allows clearance (A) between vertical 
wall of recess and flange equal to approxi- 
mately 25% of packing thickness, to pre- 
vent binding and for ease in assembling. 
Depth (D): equal to overall height of pack- 
ing [plus (usually) 1/16 of an inch. The 
extra clearance allows free admission of the 
medium to the packing recess. 

4. Depth (F): enough to center the gland or 
packing follower. 

5. Corner (B): chamfered or rounded to avoid 
cutting the packing. 

6. Corner (G): chamfered. 

B. Gland (or Packing Follower) 

1. Bolted Gland (Fig. 1): Clearance (H) 
between inside diameter of gland and the 
shaft must be minimum, in order to give 
the flange proper backing... depth of 
gland (K) should be sufficient to insure 
enough clearance at (J) so that tightening 
the bolt will develop a compression seal 
on the base of the packing. If clearance is 
excessive at (H), a metal washer can be 
installed to properly support packing. 

2. Threaded Gland, with protective washer 
between flange and gland, to prevent dis- 
tortion of flange by tightening of gland. 

C, Expanders (actually “‘contractors”, 

in case of flanges) 

1. Finger Type Expander: phosphor bronze 
type is most efficient, but is usually limited 
to production jobs. ; 

2. Garter Type Expander: coil spring easily 
wound on an ordinary lathe. 

3. Miscellaneous Expanders: rubber or syn 
thetic rubber, braided flax, hemp, etc. 
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GRATON & KNIGHT 
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CASE NO.1 


OIL SEAL 
APPLICATION 
Equipment: rotating shaft. 
Operating conditions: used as 

1 oil retainer with coil spring. 
ES ——~——| ee Packing recommended: 
. ;, Spartan leather especially treated 
for oil. 








utside 
Accessories: close-wound 


liame- : — aes: | coil spring, contracting the 
ther. : _, inside diameter of the pack- 


ertical -— - i “— view ing, keeping it in sealing con- CASE NO. 2 


: a a PNEUMATIC APPLICATION 


wha without causing excessive : ; 
ing. friction. It will maintain ten- Equipment: retractible head of 
welder. 


i , ~ ion even aft iderabl 
. the ” suerte ’ — a Operating conditions: 125p.s.i.air. 
Packing recommended: Spartan 











of the : : : wear has taken place on the 


nis packing. (Spring not furnished leather especially treated for 125 


and of by G& K.) p.s.i. pressure. 

















; Accessories: In accordance with 
‘aie : Petty seem recommended practice under Fig. 1. 
e ®) See Graton & Knight Insert in SWEET ’s File for Product Designers 
nd the 
tO give 


“<i SPARTAN LEATHER PACKINGS ano a service 
tenn | THAT BUILDS CERTAINTY AT THE POINT OF SEAL 
ance is Hl Graton & Knight’s SPARTAN em- mellowness, flexibility and body not 


“7 be j phasizes the many advantages of found in the usual chrome tannage. 
ie leather as a packings material — — has highest resistance to 
nt dit : : . heat (withstands boil test), and will not 
and. peter quality «+ « low coeffi dry out hard and brittle. It is ac- 
cient of friction . . . flexibility at : : 
tors”, low temperatures ... adapta- knowledged the top-quality leather in 
the packings industry. 


bility to wide range of mediums ee : 
er . . . economy Pian combination of proper selection 
limited J oe of sealing material plus correct ap- 
. and adds the following qualities, plication has made Graton & Knight 
a result from the exclusive engineers the No. 1 source of practical, 
raton & Knight SPARTAN time-saving aid for machine designers. 





Flahges 





'S 
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easily 












tannage — i 
or syn - When your design reaches the “‘pack- 
te, the resistance to heat and oil of ing point’’ — or when a packing trouble 
top-quality chrome leather ...a arises — call on G&K engineers. Speci 
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Baruch Injects Idea of WPB Supervision 
Into Turmoil of Conversion Suggestions 


Washington (AviaTIOn Bureau)—Plans for conversion and 
transition to peace production are taking shape slowly because: 
1. war monopolizes the attention of most leaders in govern- 


ment and business, 2. because 
cult, and 3. because jealousies 
and conflicting interest hinder 
progress. 

Even the Administration and 
Congress are in a contest for 
power over the postwar econ- 
omy. The President can de- 
cide whether Donald Nelson, 
James F. Byrnes, Charles Wil- 
son, or Bernard Baruch, will 
be the over-all boss, but Con- 
gress can bring pressure and 
pass laws which will deter- 
mine their powers. 

Mr. Baruch, who under Ad- 
ministrator Byrnes, is head of 
Office of War Mobilization’s 
adjustment unit, has the ad- 
vantage of experience as head 
of the War Industries Board 
in 1914-18 and wields great 
influence. He advocates: 1. 
quick cash settlements on 
terminated contracts, 2. de- 
mobilization by the same 
agencies that organized indus- 
try for war (Army, Navy, 
Maritime Commission, etc., 
would terminate contracts, 
dispose of plants, and handle 
surplus equipment), but 3. 
all agencies would function 
under a single head—WPB. 
Baruch also advocates a sepa- 
rete office to dispose of in- 
voices of raw materials. 

Second to contract termina- 
tion, the aircraft industry is 
interested in disposal of gov- 
ernment owned plants. No 
one has any crystallized ideas 
on how, except that the gov- 
ernment should not be allowed 
to operate them under any 
circumstances. Most observers 
agree that aircraft plants are 
not extensively convertible. 

Third, the industry is con- 
cerned about the method of 
liquidating surplus planes. 
Baruch and many other lead- 
ers feel that all usable and 
convertible planes can be 
“judiciously” sold, over a pe- 
riod of time, at home and 
abroad without too much dam- 
age to the market. 

Aviation Distributors and 
Manufacturers Assn. proposes 
a seven-man federal commis- 
sion, to be appointed by the 
President, to conduct orderly 
disposal of surplus materials 
to prevent “disastrous liquida- 
tion.” Aeronautical Chamber 
of Commerce representatives 
have recommended to Con- 
gressional committees prompt 
cash settlements on termi- 
nated contracts along the 
lines proposed by the National 
Aircraft War Production 
Council. 

The industry will have to 
stay on maximum production 
to the last bugle. If transition 
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the problem is extremely diffi- 





is not well organized, there 
will be a mad rush for the 
exits, for other lines of war 
production will have already 
gone back to peace work. 

No less than five or six 
Congressional committees are 
working on these transition 
problems. It seems probable 
that ithe postwar planning 
committee of Sen. Walter F. 
George will become .the clear- 
ing center of Congressional 
ideas. 





Budd Steel Cargo Plane 


Completes Test Flight 


The stainless steel cargo 
plane, contracted for by the 
Navy with Edward G. Budd 
Mfg. Co. a year ago, was re- 
cently test flown. Navy says 
only that it is a two-engine 
ship, that performance is sat- 
isfactory, and that production 
will be shared with the Army. 

It is known, however, that 
this is the design developed 
before Pearl Harbor by a com- 
mittee representing the Avia- 
tion Section of the South 
American Republics Div. of the 
Reconstruction Finance Corp. 
The idea was to substitute 
steel for aluminum, the supply 
of which was then inadequate. 





The new 2,200-hp. Cyclone 
engine, one of the most power- 
ful service types in existence, 
is being used on the Lockheed 
C-69 Constellation and on un- 
disclosed military craft, its 
maker, Wright Aeronautical 
Corp., announces. 

Development work, which 
started before the war, has 
resulted in a power plant with 
a double row of nine cylinders 
displacing 3,350 cu.in. Frontal 
diameter of 55 in. is the same 
as that of the 525-hp. Cyclone 
of 1927. Manufacturing is be- 
ing done in a specially de- 
signed factory, and an auto- 
motive company has been 
licensed for quantity produc- 
tion. 

Construction features in- 
clude a nose section especially 
designed to permit use of a 
close-fitting cowl to decrease 











New Wright ‘‘Cyclone”’ in Service 


as 
s 3 Ce 


Myron B. Gordon (right), vice-president and general manager of Wright 
Aeronautical, discusses features of new 2,200-hp ‘“‘Cyclone” with Lt. Col. 
Carl R. Borkland, AAF resident representative. 


air resistance. Aluminum 
alloy cylinder heads and ni- 
tralloy steel cylinder barrels 
are used. A steel crankcase 
permits taking more power 
from the engine than would 
be possible with an aluminum 
one and with magnesium used 
in the nose section and super- 
charger housing. Weight is 
slightly over 1 lb. per horse- 
power. 

To transmit the 2,200 hp. 
to the propeller at most effi- 
cient speeds, a reduction gear 
system was designed. It is 
believed by Wright engineers 
to have the lowest ratio ever 
used on any engine. Very 
large, broad-bladed propellers 
keep blade tip speeds within 
efficient limits, and propeller 
rpm. is less than half that of 
the crankshaft—at some cruis- 
ing speeds as low as 600. 





— 


It is believed that the pres. 
ent Budd plane has a tricycle 
landing gear, is all-weldeg 
steel, has three doors, Weighs 
about 30,000 lb. gross, and js 
slightly larger than a Dc.3 
Reports are that a_ two-toy 
truck can be taken aboard 
fully loaded. The wins ar 
high, but the engines are be. 
low them, permitting two o 
the landing wheels to »e re. 
tracted into the nacelles, 

Navy officials refused ‘o dis. 
cuss the prisent need for stee 
construction. 

Original design of the plane 
was for operation from high 
elevation or restricted fields in 
Central and South America as 
a substitute for the JU-52s 
when the Axis was forced out 
of this hemisphere. This plan 
was dropped because of diff. 
culties in arranging orders, 














November’s Record &,789, 
Includes 1,000 Big Bombers 


Washington (Aviation Bu- 
reau)—November production 
was 8,789 or 338 planes for 
every working day. One thou: 
sand of the total were fouwr- 
engine bombers, Boeing B-17' 
and B-29’s and Consolidated 
B-24’s. The schedule calls for 
still more big bombers. 

November’s increase of 42] 
planes over October would 
have been even greater but 
for the shortness of the 
month. WPB announced that 
deliveries were 97 percent of 
schedule. 

In November through OW], 
WPB released a chart showing 
production relatively in uni 
and tons of airframe weigh 
through May and October 
Unit output increased abou 
19 percent while tonnage 0 
airframes increased about 2 
percent. 

Some observers said thal 
WPB was preparing to sell th 
public on accepting tonnagé 
rather than unit productia 
reports. Even if this were th 
case, the effort would be futile 
people still want numbe 
Tons do not give them a clea 
picture. The public also 
fused to accept Liberty an 
Victory ship output in tons, 


















































































AAF Offers Surpluses 










The armed services 
never printed a list of surpl 
goods for sale. But # 
month, AAF set the precede 
The catalog is printed in cal 
and offers 441 items in mal 
mail order sales-talk. ™ 
of the goods—pumps, 1d 
tanks, cranes, tools, etc 
represented as suitable for 
dustrial use. All the mé 
chandise is held by the 80 












































Air Force, Memphis, Ten. 
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REPORTS FROM MANUFACTURERS 


Arecord B-17 output, which 
ached an all-time high at 
e end of the third quarter 
ff last year, Was achieved, 
pres, P. G. Johnson reported, 
iespite lack of additional man- 
ower to meet upward sched- 
e curves. Efficiency, how- 
yer, doubled output in a 
rear While the number of em- 
nloyees remained stationary 
nd nearly half the men were 
eplaced by inexperienced 
women. Additional workers, 
particularly riveters assistants, 
re still needed. 
Two oti.er manufacturers 
eport on contract work for 
Boeing. Hamilton Standard 
nnounces that the B-29 will 
be equipped with hydromatic 
propellers nearly 17 ft. dia. 
hich are also being produced 
der license by Frigidaire. 
bendix is in volume produc- 
in of new .50 cal. “chin tur- 
ets” recently revealed as 
tandard armament of B-17’s. 
ts production of power tur- 
ets, Bendix says, has in- 
reased approximately 800 
rercent since 1941. 
Since Pearl Harbor, reports 
Bendix’ Eclipse-Pioneer Div., 
roduction of more than 70 
pes of instruments and en- 
ine components has reached 
more than .75,000 units a 
nonth. 
Consolidated Vultee an- 
ounces that WPB has rated 
first in three production 
lassifications, heavy bombers, 
ingle-eengine bombers, and 
asic or advanced trainers and 
tility cargo transports. Dur- 
ng three months of the pe- 
od considered in the Board’s 
urvey “Liberator output in 
ms Of airplane pounds per 
mrioyee was 30 percent 
ter at San Diego than 
hat of any other manufac- 
er of heavy bombers,” it 
as wa by Pres. Harry Wood- 
ead. 
General Motors Chevrolet 
vision reports that its No- 
ember production of 1,200- 
P, 14-cylinder P & W engines 
4s the largest ever achieved 


by any manufacturer. 

Two substantial orders for 
Franklin engines have been 
received by Aircooled Motors 
Corp., Syracuse, N. Y. War 
Training Service and the Bra- 
zilian government are pur- 
chasing 65 hp., horizontally 
opposed air-cooled types for 
training planes. WTS is also 
taking a number of Franklin 
90-hp. models. 

Tripled over a year ago, 
Elastic Stop Nut Corp.’s pro- 
duction of self-locking fasten- 
ers is now highest in history. 

Defense Plant Corp. has in- 
creased its advances to Con- 
tinental Aviation and Engi- 
neering Corp., Detroit, by an 
additional $40,000,000 for plant 
facilities in Muskegon County, 
Mich, 


Aeronautical Chamber 
Contemplates Changes 
Following 


recent annual 


meeting of the Aeronautical 
Chamber of Commerce, several 
changes 


organizational 
anticipated. 

Aircraft Industries Assn. 
has been suggested as new 
name for the Chamber, but 
this title must be ratified by 
the membership. 

A group of some 200 wants 
to exclude from membership 
all those not directly connected 
with manufacturing. 

Up for election is a new 
board of governors expected 
to include heads of six West 
and six East Coast airframe 
and/or engine makers, two 
parts manufacturers, and one 
representative of other mem- 
bers. Regular meetings, coin- 
ciding with those of the War 
Production Councils, would be 
held alternately on West and 
East coasts. 

Chamber Pres. James P. 
Murray of Boeing indicates 
that his immediate successor 
will serve only until a full- 
time chief executive is ap- 
pointed. 


are 


You test it... 
they did... 
and found it worth-while 









FREE SAMPLES 





THE LOXIT SKIN FASTENER... was recently 
tested by laboratory technicians at Con- 
solidated Vultee Aircraft Corporation, 
builders of the famous Liberator B-24 
Bomber. Results substantiated every 
claim made. 


SAFER... special design and rugged con- 
struction adds increased safety factor. 
Appeals to women workers. 


Faster... simply line up skin holes... 
compress... Snap and it’s in. 


EASIER TO USE... LOXIT Skin Fasteners 
need to be held in compression only at 
instant of application. Motion studies 
show this saves 75% of worker fatigue 
and speeds operation an average of 10%. 


LONG-WEARING... hardened steel body shell 
and heat-treated plunger reinforced by 
tubular sleeve increases life span. 


SMALLER... easier to handle in close quar- 
ters, particularly near right angle bends. 











A request on your business let- 
terhead will bring you LOXIT Skin 
Fasteners for your testing. You'll 
find it fits any standard type 
pliers orgun. Write today. 
Scovill Manufacturing 
Company, 20 Mill Street, 
Waterbury, 


oat 
Sins 
FAST 









ector of Aero Chamber’s newly created department on personal plane 
Wlems is John E. P. Morgan (left) who discusses plans with Norris 
mper, director of aviation for Coordinator of Inter-American Affairs, and 
I. Harrison Brand, Chamber general manager. (Harris & Ewing photo.) 
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Connecticut 





New Program to Increase Manufacturing Efficiency Charted.by Army and Navy 
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i 1. Coordinates action taken by the Army Air Forces ; 
| and the Bureau of Aeronautics i in encouraging more | 
efficient and ec turing processes. | | 
1 2. Cooperates with trade associations, special re- 1 | 
i search groups of the aircraft and other industries, | 
i the War Production Board (through the Aircraft : P 
i Resources Control Office) and other military and , la 
{ civil branches of the Federal government in the + 
, development and introduction of new material ! | P 
' processing methods. ‘ | 
' 4 Lig 
1. Disseminates to Bureau of Aeronautics con- + 3. Facilitates the exchange of information on im- ! 1. Disseminates to Army Air Forces contractors 
tractors inf and on t proved processes between the United States and : and rec on im- tha: 
improved processes. ; its allied nations. ’ proved processes. ann 
2. Cooperates with and assists BuAer contractors t 4. Releases information on improved methods through 1 2. Cooperates with and assists AAF contractors Rob 
in the development of new material processing ‘ special reports and trade publications. ‘ in the development of new material proc Vul 
methods Re aise A srs tea ss. os are aw elena ae ees tien venta essing methods. to ¢ 
3. E ges and p : the introduction of 3. Encourages and promotes the introduction of C 
proven te processes where savings | in criti- roven new processes where savings in <riti- 
cal ials and can be 1. Organizes and directs AAF and BuAer programs designed to 7 ssateatiie aaa manpower can or effected. CG. 
4% develop and utilize more turing processe craf 
: Se intermediary between the con- 4. Serves as an intermediary between the con- 1 Ta 
tractor and cogni s, b and 2. Cooperates with Gircraft industry on problems relative to devel- tractor and cognizant divisions, branches ond ! can 
sections of the Bureau of Aeronautics on en- opment and introduction of imp oP 9 sections of the Army Air Forces on engin<er- | tio 
9 an methods. ing and production questions regarding ™a- n 
materials and facilities which may arise in the 3. £ and facilitates the exchange of information and terials and facilities which may arise in the subc 
development or introduction of new processes. assistance between aircraft contractors and research and de- development or introduction of new proces:es- into 
5. Submits reports in such detail as may be re- ions and groups working on new manu- 5. Submits reports in such detail as mo be son 
quired on new 9P facturing processes. quired on new processes. Con 
6. Facilitates exchange of inf tion on con- 4. Procures outside engineeri etall gic | or other technical 6. Facilitates exchange of information on con- and 
servation methods between contractors within assistance when needed and d in the devel of servation methods between contractors within ; 
assigned territory. new processes. assigned territory. ture 
7. Cooperates with field representatives of the 5. Issuesi ti dations to industry with regard 7. Cooperates with field representatives of the of L 
Army Air Forces. to new methods thot have been demonstrated to be sound Navy Bureau of Aeronautics. fabr 
from engineering and production standpoints. boor 








secieties Elect Officers 


New Officers have been 
elected by three societies. 
Society of Automotive Engi- 
neers: President, W.S. James; 
vice-presidents representing 
aircraft engineering, R. D. 
Kelly and A. T. Gregory; 
members of the Council (two 

L. Ray Buckendale, 

F. Steeneck, and 


on the unexpired term of J. C. 
geder. Due to the death of 
Nominee David Beecroft after 
ballots were mailed, the Coun- 
cil will name a treasurer. 
Other new vice-presidents are 
A. J. Blackwood, J. R. Sabina, 
Farl H. Smith, E. C. DeSmet, 
J. E. Hacker, O. R. Schoen- 
rock, E. W. Templin, and E. M. 
Schultheis. 
New officers of American 
Welding Society are David 
Arnott, president; Isaac 
Harter, Ist vice-president, and 
A. C. Weigel, 2nd vice-presi- 
dent. Directors: H. W. Pierce, 


vice-presidents: F. C. Fyke, 
C. H. Jennings, G. N. Sieger, 
E. C. Chapman, and J. C. 
Gowing. 

Incoming officers of National 
Safety Council’s Aircraft Man- 
ufacturing Section are R. B. 
Carter, W. H. Rhodes, A. A. 
Hendrix, R. L. Woods, A. D. 
Caddell, J. A. Pigue, and I. E. 
Martin. 


New Engine Booster 


Republic P-47 Thunderbolts 
and certain Navy fighters are 
reported getting extra bursts 
of power from a new “water 
injection device” attached to 
their 2,000-hp. Pratt & Whit- 
ney Double Wasps. Specific 
details of this booster’s opera- 
tion are not revealed, but 
P& W says its advantages are 
greater cooling effect of va- 
porization in cylinder, lessened 
susceptibility to detonation, 
and more power from result- 
ant leaner mixtures, 


Plan 5-Fold P-38 Output 


Production schedule for P-38 
Lightnings five times greater 
than that of a year ago is 
announced by Lockheed Pres. 
Robert E. Gross. Consolidated 
Vultee’s Nashville plant is also 
to go into P-38 production. 

Contracts for production of 
0G-4A gliders by Timm Air- 
craft, Los Angeles, have been 
cancelled and Timm produc- 
tion facilities turned to P-38 
subcontracting. Others brought 
into the program include Hud- 
son Motor Car, Rheem Mfg., 
Convair’s Vultee Field Div., 
and Weber Showcase & Fix- 
ture Co. and Avion, Inc., both 
of Los Angeles. Lockheed will 
fabricate fuselages, forward 

Ms and tail surfaces but 
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PRODUCTION-BATTLE CITATIONS 


* Three Stars «x 


ELECTRIC STORAGE BATTERY Co. | 


GRUMMAN AIRCRAFT 
INTERNATIONAL RESISTANCE Co. 


* Two Stars * 


INDEPENDENT PNEUMATIC 
Too. Co. 
R. Hoe & Co. 


* One Star x 
BENDIX AVIATION CorP. 
(Eclipse-Pioneer Div.) 
FIRESTONE TIRE & RUBBER Co. 
LaADISH Drop Force Co. 
I. F. Laucks 
Presco Propucts Co. 
SUNDSTRAND MACH. TOOL Co. 
WEATHERHEAD Co. 





WHITING Corp. 


Army-Navy “E” 

THE CLEVELAND PLANER 
Cook ELEctTric Co. 
ELGIN NATIONAL WatTcH Co. 
Four WHEEL Drive Auto Co. 
GENERAL Motors 
(Delco Radio Div.) 
GEORGE K. GARRETT Co. 
KOEHRING Co. 

Posey Mrc. Co. 
RAYBESTOS- MANHATTAN 
(Manhattan Rubber Mfg. and 
Raybestos Divs.) 
ScHRILLO AERO TOOL Co. 
SequarRE D Co. 
(Kollsman Instrument Div.) 
YaLeE & ‘TOWNE Mrs. Co. 





subcontract other components. 
Merger of Vega Aircraft 
Corp. into Lockheed with elim- 
ination of the name Vega has 
now been effected. Courtland 
Gross, formerly president of 
Vega, has become vice-presi- 
dent and general manager of 
Lockheed. Mac Short, for- 
merly Vega vice-president of 
engineering, is directing P-38 
subcontracting. 


Scheduling Restricted; 
“‘Attrition’’ Still Problem 


New WPB order M-360 re- 
stricts scheduling to only those 
parts, components, and subas- 
semblies which come under 
the jurisdiction of its Air- 
craft Resources Control Office. 
Requirements are to be filed 
by manufacturers with the 
Aircraft Scheduling Unit, 
Wright Field. It will check 
material requests against sup- 
plies available and production 
schedules. 





Aircraft Scheduling Unit re- 
ports that the industry has 
been cooperative in returning 
unused quarterly material al- 
lotments, but that the problem 
of “attrition’— failure of 
manufacturers to make full 
use of Controlled Materials 
Plan ratings—has not been 
completely solved. In one re- 
cent quarter 20 percent of 
gross amounts allowed were 
returned. The Scheduling 
Unit has commenced a cam- 
paign for quick return of un- 
needed supplies during the first 
and second quarters of this 
year, and recommends that 
manufacturers maintain ade- 
quate material control sys- 
tems. 


* FOR THE RECORD x 


Standard Accident Insurance 
Co., Detroit, has joined United 
States Aircraft Insurance Group. 


Automotive Parts & Equipment 
Manufacturers association has 





changed its name to Automotive 
& Aviation Parts Manufactur- 
ers, Inc., and is expanding its 
intelligence service for the bene- 
fit of companies making air- 
craft parts. Membership, now 
400 in 26 states, will be open 
to firms engaged exclusively in 
aviation work, but all must be 
manufacturers. 


Aeronautical engineering firm 
of Michael, Gregor & Associates 
has been organized to handle 
tooling, designing, research, etc. 


Aircraft Tools, Los Angeles, an- 
nounces addition of a tool re- 
pair division. 


Painut Co. (self-locking fasten- 
ers) has opened regional offices 
in Detroit. 


Quigley Co. has removed to 527 
Fifth Ave., New York 17. 


ASSEMBLY LINES 


Ford is making plastic dis- 
tributor heads for Allisons from 
a moisture- and arc-resisting 
thermosetting compound which 
decreases weight. The design 
changes are stated to have 
tripled strength. 


Gasoline that escapes before a 
tank seals itself is absorbed by 
new synthetic rubber ‘over- 
coat” manufactured by Good- 
year. 


Plastics and plywood have been 
substituted for aluminum in 66 
Liberator parts. Among them: 
Map cases, cable pulleys and 
guards, switch boxes, knobs, 
and handrails. 


Since war began, Aluminum 
Co. capacity for forging has 
multiplied 45 times and that for 
fabricated products from 6% to 
13 times. Capacity of 40 gov- 
ernment-owned plants is greater, 
than that of all private manu- 
facturers. Annual production of 
both public and private facili- 
ties is now approaching 2,100,- 
000,000 Ib. 


Elimination of duplicate draw- 
ings is reported by Consolidated 
Vultee’s Fort Worth plant 
through use of X-ray apparatus 
which reproduces lines scribed 
on cold rolled steel by a special 
process involving luminous lac- 


AIRCRAFT STANDARDS COMMITTEE MEETS 


Sixth national meeting of National Aircraft Standards 
Committee in New York was attended by more than 
40 representatives of 32 contractors and men from 
Among them (standing left to 
right) were C. J. J. W. Le May, Australian War Sup- 
plies; Eric Dudley, Curtiss-Wright, past National Com- 
mittee Chairman; Maj. J. M. Miller, AAF, Army-Navy 
Aeronautical Board; Sq. Ldr. C. H. Skelton, RCAF; 
Carl Stryker, WPB; Charles Sardou Jr., Convair, West 
Coast Committee Chairman; J. F. Cox, Vega, National 
Committee Chairman; Lt. Col, G, R, Gaillard, AAF, 


government agencies. 


Cessna, 


Air Commission. 





Army-Navy Aero Board; and George W. Baughman, 
East Coast Committee Chairman. 
(Il. to r.): C. J. Rowe and Capt. J. P. Vidosic, AAF, 
both of Wright Field; Lt. J. J. Tigert, USN, Army- 
Navy Aero Board; W. M. Brown, Fit. Lt. D. G. Moffitt, 
and Wing Comdr. J. A. Bennett, all of RAF and British 
Among past year’s accomplishments 
NASC reported effecting reduction of varieties and 
sizes of steel and dural tubing from 2,790 to 325 re- 
spectively and cutting of approximately 100 varieties 
of rivet types and materials to less than 10. 


Seated 
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FOR LARGE 
STRUCTURAL 
PARTS 





a “revolutionary in its many advan- 
tages,” the new type PANELYTE Fuselage Door 
was developed by Panelyte engineers in cooperation 
with the Glenn L. Martin engineering staff. Its installa- 
tion in the Martin B-26 “Marauder” indicates the in- 
creased use of PANELYTE for larger aircraft parts. 
If you are using large structural parts whose produc- 
tion should be speeded by straight-line mass produc- 
tion, it will be worth your while to consider the 


following factors. 


WEIGHT SAVING — Inasmuch as the spe- 
cific gravity of PANELYTE is only one- 
half that of aluminum, the use of the 
PANELYTE Fiselage Door effects a 
worthwhile saving even though the two sec- 
tions of the PANELYTE unit are slightly 
thicker than the aluminum. (Added thick- 
ness, providing greater rigidity, is a de- 
cided asset.) 


SUPERIOR RESISTANCE TO VIBRATION 
-— The PANELYTE Door withstands vi- 
bration and subsequent oil-canning be- 
cause PANELYTE’S vibration resistance 
is far higher than that of aluminum. The 





A—PANELYTE Fuselage Door, open. Note absence of rivets to hold the 
parts together, intricate molding, and rubber gasket. 


damping characteristics of PANELYTE 
enable this unit to withstand the high and 
low pressures existing during a bomb run. 


PROMPT DELIVERY—AT LOWER COST 
— Both sections of the PANELYTE Door 
are molded in one press in a single opera- 
tion, then rapidly vulcanized together, and 
gasket permanently. bonded to flange. 
Riveting of locks, etc. completes the job— 
with “on time” shipment assured. The 
economy of PANELYTE is another point 
in its favor. 


By test and use PANELYTE has long proved its 
value — in the new and constructive use of flat sheets 
for airplane skin...molded aircraft flooring and heavy 
duty cargo flooring —in the production of molded 
laminated instrument panels, navigators’ table draw- 
ers, stowage. boxes and aircraft pulleys — and in such 
dramatic developments as push rod housings and the 
manufacture of hundreds of thousands of engine 
baffles. PANELYTE Engineers are available for im- 
mediate consultation on any problem involving the 
use of thermo-setting structural plastics for large — 
or small — parts. 





AMERICA’S LARGEST PRE-WAR MANUFACTURER OF MOLDED AND FABRICATED LAMINATED PLASTIC PARTS 





MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED FORMS, FABRICATED PARTS 


Sales Offices: Atlanta, Chicago, Dallas, Denver, Detroit, Housfon, Kansas City, Los Angeles, Montreal, New Orleans, St. Louis, St. Paul, San Francisco, Seattle, Toronto, Vancouver 
Experienced and reliable Fabricators in Industrial Centers from coast-to-coas! 
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gatinued Flow of Applications Increases Need 
or Settling Civil and Foreign Air Policy 


Washington (AviaTION Bureau)—Route applications of all 
inds are piling up on CAB and thus increasing the pressure 

















All forcign and many do- 
nestic applications depend di- 
ctly upon es ent of 
reign policy, upon clarifica- 
mn of the law, or possibly 
pon court decisions. A great 
pany of the short route, or 
p-called feeder and in-flight 
ckup apolications, are await- 
iy establishment by CAB of 
pattern on which to base 
ions. 
Even if the Lea Bill were 
nacted immediately the ques- 
on of competition by ground 
ansportation would not be 
ttled, for amendments deal- 
bg with Section 408 were put 
no a separate bill awaiting 
ter action by the House. 
Significant in connection 
th Section 408 is a request 
ently filed by the Depart- 
ient of Justice to intervene 
the application proceedings 
three steamship companies 
king to operate foreign 
rvices and in the case of the 
sent of two common carriers 
br domestic certificates. The 
epartment is concerned with 
he question of monopoly aris- 
lg through control of one 
m of transportation by an- 
er. The interventions are 
med at the Grace Line, 
nited Fruit Co., and Moore- 
(Cormack Lines; and at 
ple Air Lines, subsidiary of 
issouri Pacific Railroad and 
—— Air Freight Co. of 
etrolt, 
United Fruit, asking for 
ee routes southward from 
ew Orleans, claims it cannot 
mish complete, integrated 
vice without an aviation 
kiliary. Grace will attempt 
show that Section 408 does 
ot prohibit it from operating 
anes. Pan American will 
ke its usual stand in favor 
Section 408, as will many 
et air operators. 
Grace is only one of 21 ap- 
Wants before CAB for serv- 
from the U. 8. to Mexico, 
tntral, and South America. 
he Board recently held con- 
lidated hearings on the area 
: is making a study of its 


American Export, already 
erating between New York 
Ml Ireland, has asked for 
Nes from New York to 
lal and South Africa and 
m Natal to Bombay by way 
, ome, and Cairo. 
of applications have 
™ ed recently for exten- 
Ms of routes, new stops, taxi 
ee, Household moving, 
iss, freizht, and helicopter 
s. There are two more 
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or actio:: on both the pending Lea legislation, which would 
vise the civil air law, and on foreign air policy. 








helicopter pleas from depart- 
ment stores which want to 
deliver packages in large sur- 
rounding areas. 

Among other recent appli- 
cants are: 


Blue Line Bas Co.: Spring- 
fleld, Mass., to Westerly, R. I. 

Blue Ridge Bus Lines: Routes, 
generally duplicating present 
ground service, from Cleveland, 
Pittsburgh, and Clarksburg, W. 
Va., to Harrisburg, Winchester, 
Va., and Baltimore. 

Braniff Airways: Laredo, Tex., 
to Mexico, D. F. with inter- 
mediate stop at Monterrey, 
Nuevo Leon, an increase of 584 
route miles. 

Chicago & Southern: Memphis 
to New York via Chattanooga, 
Richmond, and Washington. 

Delta Air Lines: New Orleans 
to Havana. 

Gilbertville Trucking Co.: 
Cargo service from Ware, Mass., 
to Washington, St. Louis, and 
Chicago. 

Dave Jolly, Memphis; Aerial 
taxi service. 

National Airlines: Jackson- 
ville, Fla., to Kansas City; mail 
and passenger service to Mexico 
and South America. 

Pennsylvania-Central: 8,000 
mi. from Miami and New 
Orleans through Caribbean, Cen- 
tral and South America; ex- 
tension from Buffalo to Ottawa. 

Thalhimer Bros., Richmond 
dept. store: 12 helicopter deliv- 
ery routes. 

United Air Lines: Cleveland 
to Ottawa and Montreal; Cleve- 
land to New York; Chicago to 
Des Moines, Toledo, Milwaukee, 
and Moline, Ill.; four additional 
New York-Chicago stops. Total: 
a new cities and 2,050 route 
miles. 


Continental has started Den- 
ver-Kansas City service with 





an additional Lockheed Lode- 
star returned after 18 months 
with the Army. Direct con- 
nection between U. S. and 
Mexico has been made pos- 
sible by decision of CAB to 
allow planes of both Com- 
pania Mexicana de Aviacion 
and Braniff to operate from 
Nuevo Laredo airport. 


Ford Plans Transport 


“We have been experiment- 
ing with small models and en- 
gines,” Henry Ford reveals in 
announcing that he plans to 
build at Willow Run after 
the war what his company 
calls “huge, multiple-engine, 
cargo-passenger planes. of 
unique design.” 

Ford has also been per- 
mitted to announce that dur- 
ing the past year more than 
1,000 B-24’s were flown from 
Willow Run. 


Five-Point Air Policy 
Offered by Airline Leaders 


Policies for peacetime air 
transport were detailed at a 
recent dinner meeting of the 
Sales Executives Club of New 
York. Topic considered was 
“The Airlines—and Tomor- 
row,” and the speakers were 
representatives of the 16 do- 
mestic airlines which have 
signed a declaration for the 
competitive, rather than “sin- 
gle instrument,” approach to 
world-wide aviation. 

Policies urged were: i 
World-wide free competition 
reasonably regulated by appro- 
priate government agencies; 
2. Private ownership and man- 





UAL ROLLS 'EM ON 


Packages on United’s new New York-San Francisco cargo service are rolled 
on board specially adapted DC-3’s over light magnesium gravity roller con- 
veyor of 6,000-Ib. capacity devised by Railway Express Agency. 








agement to maintain business 
initiative; 3. Fostering by the 
United States government of a 
sound world-wide air trans- 
port system; 4. World-wide 
freedom of transit in peace- 
ful flight; and 5. Acquisition 
of civil and commercial outlets 
required in the public interest. 

The five policies were an- 
alyzed and discussed, respec- 
tively, by Pres. A. N. Kemp of 
American Airlines, Vice-pres. 
Paul H. Brattain of Eastern 
Air Lines, Pres. Jack Frye of 
TWA, Pres. S. J. Solomon of 
Northeast Airlines, and Vice- 
Pres. of Operations J. H. Car- 
michael of PCA. 


Operators Outline Features 


Wanted in Postwar Planes 


Washington (AviaTION Bu- 
reau)—Four airliners have 
been proposed in rough out- 
line by the Air Transport 
Assn’s. Aircraft Require- 
ments Committee and by Air 
Cargo, Inc., an agency of the 
airlines. They are called A-1l, 
B-1, C-1, and D-1 and their 
purpose is to help manufac- 
turers design as nearly as pos- 
sible the kind of planes the 
lines think they want. 

But the proposals are not 
specifications. Any manufac- 
turer can submit a design of 
his own craft—and perhaps 
sell it. 

The outline of A-1 has been 
completed and released. It is 
a general utility plane for 
short haul—100 mi. Answers 
to questionnaires on B-l, a 
50-60-passenger ship for 300- 
mi. runs, have been received 
and analyzed, and the pro- 
posals are being released. C-1 
and D-1, for ranges of 500- 
1000 mi. and 1000-2000 mi. re- 
spectively are in process of 
study; questionnaires are in 
operators’ hands. 

Following the Committee’s 
suggestions, different manu- 
facturers might obviously pro- 
duce planes which would look 
differently, yet perform simi- 
larly. 

The Committee hopes to 
come to conclusions soon un 
type C-1, but it will take a 
few weeks to issue a detailed 
report. Committee meetings 
are planned for every month 
or so. The present program is 
supposed to be completed this. 
spring, but study of designs 
will be continuous. 

No specific suggestions have 
been formulated on number of 
engines for these planes. Also, 
there is a difference of opinion 
among operators on high or 
low wings. Low ones are safer 
for emergency wheel-less land- 
ings and require simpler re- 
traction apparatus, but pas- 
sengers complain that they ob- 
struct their vision. 
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DISCUSS AVIGATOR “TICKET” STANDARDS 


Proposals for standard license requirements were con- 
sidered at recent New York meeting of avigators of 
lines operating overseas and representatives of aviga- 
Bottom (left to right): J 
Robinson, PAA; W. A. Bey, TWA; C. H. McIntosh, 
American; H. C. Thomasson, American Export; R. H. 
Ellenberger, PAA; and J. H. Blackburn, TWA and 
president of Airline Navigators Assn. Middle row (I. to 


tion associations. 


r.): 


J. M. 


J. W. Kroupa, 
Export; K. Coughlin, Consairway Div., Convair; E. T. 
Bolton, TWA; J. R. Voeth, Consairway Div. 
(I. to r.): J. W. Robertson, PAA Navigators Assn.; 
F. T. Reese, American and President Avigators’ Assn.; 
P. H. Redpath, TWA; R. D. Fraser, American; and 
A. D. Lapine, Eastern. Through the action initiated, 
new uniformity is expected. 


PAA; W. L. Danielson, Am. 


Top 





0.3 Mills on Western’s Mail 


Western Airlines’ mail rate 
from Jan. 1 last year on air- 
port-to-airport mileage has 
been set at 0.3 mills per lb./mi. 
by CAB. 

At present passenger and ex- 
press rates, the Board esti- 
mated, this would provide an 
annual profit of $51,915. Fix- 
ing mail pay, it was announced 
“does not require the allow- 
ance in the mail rate of 
amounts heretofore frequently 
necessary in mail rate cases to 
permit the carrier to cover 
deficiencies” in commercial 
revenues. 


PAA Records, Services 


Pan American announces: 
Miles flown in the past year 
have nearly doubled, and 
crews have made more than 
5,000 transocean flights since 
Pearl Harbor; the China Clip- 
per, which hopped the Pacific 
500 times between 1935 and 
Dec. 7, 1941, is now in its 
ninth year of service; new 
services have been established 
—daily from Seattle to Fair- 
banks, Alaska; two additional 
daily from Monterrey, Nuevo 
Leon, to Mexico City by Mexi- 
can affiliate, Mexicana de 
Aviacion: expansion of Pana- 
gra schedules provides three 
weekly flights across Bolivia, 
eight weekly between Lima 
and Buenos Aires, and five 
weekly between Lima and 
Santiago. 


Radio Monitors Delivered 


Islip Radio Mfg. Corp. an- 
nounces delivery to CAA of 
two new automatic monitor- 
ing devices for indicating dis- 
creparicies in radio avigating 
systems. 

One, an automatic range 
monitor initially installed at 
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Access and Egress 


CAB has under considera- 
tion proposed amendments to 
Section 04.461, effective imme- 
diately, providing that all 
closed-cabin passenger air- 
craft shall have a door which 
may be opened either from 
inside or outside by a single 
handle with latched and un- 
latched positions plainly 
marked. 





Salt Lake City and now un- 
dergoing service tests, indi- 
cates, by a red light and siren 
at the airport, any directional 
deviations of A-N signals and 
loss of transmitting strength. 
The other device gives simi- 
lar warnings if radio course 
fan markers lose radiation 
strength or send out faulty 
signals. 


Training Institute Closing 


Airlines War Training Insti- 
tute, created early in the war 
to. give “post graduate” flight 
instruction to members of the 
Air Transport Command, has 
been partially discontinued by 





the Army, announces S. J. 
Solomon, president of AWTI. 
Schools started after Dec. 1, 
1942, upon request of Maj. 
Gen. Harold L. George, ATC 
commander, are closed. The 
19 airlines had provided more 
than 100 in all. 

ATC now has enough in- 
structor personnel to carry on 
its own training program. 
AWTI has been recognized as 
highly successful and was one 
of many ways in which the 
airlines served as the nucleus 
of military transport services. 


EAIA and KLM Permits 


Temporary permits were re- 
cently extended for another 
three months to two foreign 
airlines operating into Florida 
as war-effort auxiliaries—Ex- 
preso Aereo Inter-Americano 
and Dutch KLM. Permits of 
three other lines (BWIA, 
TACA, and Compania Nacional 
Cubana de Avicion) lapsed be- 
cause they did not get into 
operation, presumably for lack 
of equipment. Expreso is run- 
ning with one Sikorsky S-38 
and two tri-engined Fords, 
while KLM is flying three 
Lockheed 14’s. The suspended 





TRUCK-TRAILERS SPEED PLANES 
“Wrapping” service for fighters, medium bombers, and reconnaisance planes 


is provided by Dade Bros., Mineola, N. Y. 


Company boxes planes in 


crates, sometimes 40 ft. wide and 18 long, and hauls them to wharfs on 


huge truck-trailers. 









three can apply for reins:ate. 
ment and would undoubiedly 
receive permits. 


New Transport Research 


Postwar air transpor' re. 
search has been under‘ aken 
by the Minnesota Counci! anq 
Twin Cities Chapter of No- 
tional Aeronautic Assn. with 
assignment of study projects 
to its cargo and passenger 
subcommittees. Direction og 
these activities will be -inde; 
Charles D. Pyle, according to 
announcement by Lowe!] # 
Swenson, president of Minne- 
sota Council. 


CROSS COUNTRY 


Airports: Mayor La Gusrdia’s 
plan to accept bids from oi! com- 
panies for the fuel concession 
at New York’s Idlewild Airport, 
under construction alongside 
Jamaica Bay in Queens, has 
been called ‘premature’ by 
Ralph S. Damon, vice-president 
of American Airlines. Speak- 
ing for his own and six other 
companies now operating from 
La Guardia Field, Damon 
ealled the city’s proposal to ob- 
tain an annual $3,750,000 from 
fuel sales at Idlewild a tariff 
on the lines. Its imposition, 
he warned, would be a “major” 
obstacle’’ in leasing arrange- 
ments with operators and might 
require re-examination of “our 
entire future service pattern for 
this area.”’ . . . War Dept. has 
authorized construction of a 
$150,000 hangar with a 3,000-ft. 
parking apron at Logan Inter- 
national Airport, East Boston. 
es Wichita’s city planning 
commission has approved idea 
of a 15-acre helicopter landing 
field near center of town anda 
combination air-bus_ terminal 
right in the middle of things. 
Execution is dated in ‘the 
future.” 

Scottish Aviation’s Group 
Capt. D. F. McIntyre predicts 
$200 U. S.-Britain round trips 
shortly after the war. Using 
bases in Iceland and Greenland 
and bigger planes than today’s, 
he estimates, will knock the 
price in half. 

Seven more transports have 
been returned by the Army. 
This makes 20 altogether since 
June. Two each went to Ameri- 
can, Eastern, and United, one 
to TWA. 

Since Harriman, Ripley & Co. 
will handle United’s contem- 
plated financing, Joseph_ P. 
Ripley has resigned his UAL 
directorship as prescribed by 
Civil Aeronautics Act. 

American is circulating 4 
public questionnaire for the 
benefit of its designers: Just 
what do you like about plane 
accommodations and what an- 
noys you? 

Maryland has set up offices 
in Baltimore for i © Stxte Avia- 
tion Commission, directed by 
Maj. Paul V. Burwell, Air Corps 
Reserve. The Commission: Dr. 
Hugh H. Young, chairman: 
Edgar Allen Poe, Jr.. Thelma 
Elliott; Comdr. J. EF Leeper. 
USN: and Wm. K. Eb:!. 

Return of many flyers from 
the war will not maxe_ pilots 


worth “a dime-a-dozen” pre- 
dicts UAL’s Pres. W. \. Patter 
son. For “the pilot is 4 Pre 


fessional man. The 1: -v of SUP- 


ply and demand does -:ot deter 

inten the compensatic’: paid for 

professional services.’ — os 
Douglas has cons ited 


register of the famous who have 
pi by Skymaster Amor 
them: Pres. Roosevei:, Corde 
Hull, Frank Knox. Winstot 
Churchill, Joseph E. I:..vies, 4 

Wendell Willkie. 
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Aviation Abroad 








actics vs. Rocket Shells 


The “igh losses suffered 
ame time ago by the USAAF 
ng its raid on Schwein- 
wt were largely caused by 
Fermas fighters, mainly FW- 
“’s, carrying rocket shells. 
Germa2 tactics had been to 
are the vocket shells into our 
jose Fortress formations from 
point just outside the range 
f opr .50 cal. guns. The 
wis had initial success due 
» the element ‘of surprise, but 
ince then losses have dropped 
nsideradly as we developed 
Hefensive tactics. 

It is reported that the dis- 
harge and trajectory of the 
oket shells can clearly be 
een and that a slight change 
n our formation’s course and 
titude results in complete 
misses. Further, the shells are 
fred from ponderous under- 
ying launchers which cut the 
need and maneuverability of 
the Nazi fighters, “setting 
hem up” for destruction by 
pur escort fighters. 





























rench Developments 


Word comes through that 
he French aviation industry 
not only building German 
planes and engines but is also 
ontinuing development and 
onstruction of some original 
French designs where they fit 
n with German plans. 
Most important is the fact 
hat the three six-engined fly- 
ng boats, completed some 
ime ago, are now flying for 
he Lufthansa, an attempt to 
eet them to Swiss territory 
having failed. These planes, 
e Potez SCAN 161, Sud-Est 
200, and Latecoere 631, were 
airly successful, and several 
ditional models of the latter 
wo are reported under con- 
ruction. ; 
Only new type plane re- 
ported is the craft made by 


































Mauboussin, a company which 
has mainly concentrated on 
sport planes. Known as the 
M-400, this twin-engined ma- 
chine is said to be a “dead- 
ringer” for the de Havilland 
Rapide, even though the en- 
gines are pushers with some 
350 hp. Designed for freight, 
it has a 13,000-lb. gross weight 
and 210 mph. top speed. 

Reported in production is 
the Bloch 161, a 19-ton four- 
engined plane for 20 to 33 
passengers, of which 25 have 
been built for the DLH (Luf- 
thansa) and an additional 200 
are reported on order. 

Other factories are building 
parts for BMW and DB en- 
gines, 





together with French | 


designs such as the Gnome | 


Rhone, which the Nazis are 
using extensively. Arado and 
Buckmann trainers also are 
being built. 


Quite a few four-engined 


planes are said to be under 
development, but their actual 
cons*:'uction is still somewhat 
problematic, unless they fill a 
specific German need. 


INTERNATIONAL BRIEFS 


BOAC, which lost most of its 
Short flying boats to the govern- 
ment during the first years of 
the war, is now getting a num- 
ber of the converted Pegasus- 
powered Sunderlands. 


Performance is reported ‘‘better 
than ever” on a new Spitfire in 
general use on the Italian 
battlefronts. Featuring sharply 
pointed wingtips, it mounts the 
Merlin 61 engine and employs 
a four-bladed prop. 


More data on the Me-410, which 
superseded the 210 and 110: 
Equipped with two Daimler 
Benz 18-cyl. engines of 1,800 
hp. at 20,000 ft., it is reported 
to have a 890 mph. top speed 
and 1,000 mi. range. Armament 
has not been changed, though 
armoring has been improved. 


A new fighter under develop- 
ment in Sweden follows the 
asymmetrical design experi- 








with Lockheed Lodestars. 


in the Congo. 


| 
| New managing director of KLM Royal Dutch Airlines 
is H. Nieuwenhuijs, who recently passed through New 
| York on his way to Curacao to inspect company lines 
in that part of the world. For many years connected 
| with KNILM, of which he was co-director with KLM’s 
|  Plesman, he is expected to straighten out the KLM- 
| KNILM tangle. KLM still suffers from a shortage of 
| aircraft, having only two Lockheed 14’s actively avail- 
able, together with two 1932 vintage Fokker 18's. 
third Lockheed awaits repair parts. Two Lodestars 
| turned over to the Curacao government under Lend- 
| Lease for government flights, are operated and main- 
| tained by the KLM. Attempts are being made to get 
these planes released for passenger use by KLM. 





wide basis. 


interior. 





On Schedule. . 


Reports about the Belgian Sabena airline have been 
| gearce since the war disrupted its connections with 
|  Leopoldville in the Belgian Congo. But with the gen- 
' eral situation improved, Sabena is again planning 

service, intending to fly from England to the Congo 
The company will probably 
also use the DC-3’s and Savoia-Marchetti 73’s it has 


Spain's nationalized airline, the Iberia, recently re- 
sumed Madrid-Bareelona services after a half year 
suspension due to a gas shortage. 
felt to be a result of negotiations between Spain and 
the United Nations, particularly Britain and America, 
to obtain gas and spare parts. As reported some time 
ago, the Spanish government purchased full control 
of the Iberia from German interests. 


Another British shipping line, Donaldson Lines, Ltd., 
has received court permission to amend its charter 
to allow operation of air transport services on a world- 


A new PAA satellite has started operations in Vene- 
zuela, running unscheduled all-cargo routes into the 
Known as Avensa (Aerovias Venezolanes 
S. A.), the line is managed by Carl Yaggy, formerly 
in Panam’s western operations department. 





ni er cae) 


. by “Vista” 


A 


The re-opening is 








mented with in Germany. A 
separate nacelle carries two 
Napier Sabre engines with 
contra-rotating propellers, and 
the pilot has a prone position in 
a pencil-like fuselage. Top 
speed is put at 478 mph., gross 
weight at 20,000 Ib. 
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Seems there's no limit to what field men can do with 
Wid aircraft shipping crates. Using 60 of them, RAF 
*rvice unit constructed this spacious assembly hangar 





CRATE-BUILT ASSEMBLY HANGAR 


in India’s Sind Desert, where wood is at a premium. 
Workshops and bungalows were other structures they 
conjured out of crate-wood. 


(British Combine photo.) 





British planes are now using 
long-range fuel tanks made of 
a special paper which is bonded 
with animal glues and impreg- 
nated with a gelatin. Produc- 
tion is reported to be both fast 
and cheap. 


Australia’s Civil Aviation De- 
partment is studying plans for 
development of extensive aerial 
networks on the Australian con- 
tinent. Feeder stations are 
ealled for every 150-300 mi. 
One plane being considered for 
use on the long hauls is the 
Avro York. 


BWIA Trinidad-Miami flights 
were reported in this column in 
November. This was in error, 
since regular services were 
never actually started. Lack of 
equipment is cited. _ 


Its imports now virtually non- 
existent. Sweden is projecting 
an aircraft-engine industry of 
its own. It is stated that the 
new Mannerstedt plant (6-row, 
42-cyl., 2,500 hp.) will power 2 
new fighter. Features of this 
engine are inter-coupled over- 
head camshafts for the six rows 
of cylinders, a two-speed two- 
stage supercharger with inter- 
cooler, and an innovation im 
shaft-to-prop design. 
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Aviation Finance 





mnited Air Lines plans a 
00,000 snare issue of preferred 
ock, of which 105,032 will be 
‘resently issued, as a step in 
woviding the $20,000,000 in 
orking capital which Pres. 
yA. Patterson has said would 
no need: d within the next few 
ears. /uthorization also was 
sought from stockholders for 
00,000 <‘1ares of management 
tock and an increase of from 
000,000 to 2,500,000 shares in 
he common stock. Around 
000 shareholders hold the 
500,450 common shares now 
nitstanding. The new: pre- 
erred Will carry a 4.5 percent 
jividend rate. 


Mnited Aircraft Corp. reports 
profits of $3,861,410 for the 
yarter ended Sept. 30, or 
138 a common share against 
3.460,932 or $1.18 a share in 
he like 7°42 period. Nine 
nonth’s earnings were $11,- 
9 393 or $4.14 a share against 
10,415,920 or $3.55 a share 
year earlier. 


ns: Lockheed Aircraft 
orp. has expanded its line of 
edit with 15 banks from 
60,000,000 to $105,000,000. The 
proportion of the principal 
mount of loans guaranteed by 
he government is increased 
from 65 percent to 90 percent. 


urtiss-Wright Corp. declared 
a dividend of 75c. payable Dec. 
8. This 1943 disbursement 
compared with one of $1 a 
share in 1942. Wright Aero- 
nautical Corp, a subsidiary, 
voted a $7 dividend against 
one of $8 a share the previous 
year. : 


Thompson Products reported 
earnings of $2,018,912 or $6.43 
a share for the nine months 
ended Sept. 30 against $1,959,- 
5 or $6.29 a share in the like 
2 period. Sales were $97,338,- 
108 against $59,034,155. The 
ircraft division accounted for 
38,699,256 of sales in the 1943 


airchild Engine & Airplane 
orp. directors voted com- 
bany’s first dividend on Nov. 
8 when a payment of 20c. a 
hare was declared. Pres. J. 
alton Ward, Jr., stated that 
careful consideration has been 
ven by the directors to the 
bnservation of cash for ex- 
nding war production and 
0 meet the uncertainties of 
postwar financial requirements 


Md for the conversion of 
ilities,”’ 


‘ortheast Airlines has pur- 
based the assets of Mayflower 
mines, Inc., subject to CAA 
~eroval. At the same time 
t Boston & Maine R.R. and 
Maine Central R.R. have 
ws Sold 20,000 shares of 
lt NEA holdings, reducing 
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By RAYMOND L. HOADLEY 


. . What two-billion lop in air 


Difficulties of predictions . 
. Sur- 


program may mean... Those stock lows of "43. . 
pius inventories “like lifting the old mortgage." 


H™ WILL THE AIRCRAFT COMPANIES fare in 1944? Frankly, 
it’s the most difficult year to forecast since the writer 
began covering aviation back in 1924. Much will depend, 
of course, on how soon things quiet down in Europe and 
the progress made in the Pacific. But it seems clear that 
some peacetime reconversion will take place this year, even 
in the aircraft industry, although it may not be along the 
generally expected lines. 

The War Department, it is already known, plans the 
modification and possible permanent deferment of part of 
its aircraft program to the tune of $2,000,000,000. That, 
and other pending changes in the. over-all picture, may 
mean that some segments of the industry willebe converted 
to the manufacture of light civilian goods—products far 
removed from the assembly of warplanes. Fact is that 
civilian-requirements officials in Washington are consider- 
ing just such a revolutionary change for the plane plants 
that will not be needed in war production. And if aircraft 
makers are temporarily switched to the output of other 
goods it may be some time before stockholders can be ap- 
praised of the profit possibilities on the civilian lines. 

Outstanding air transport problem to be solved this year 
will be international air policy. Airline investors should keep 
their eyes peeled for a policy pariey between Washington, 
London, and Ottawa officials shortly. Great Britain and 
her dominions already have made plans to get their over- 
seas aviation rolling as soon as Germany is defeated. And 
Canadians, returning from the recent London air conference, 
understand that a three-nation parley is on the agenda. 

The way aircraft stocks were dropping to new lows towards 
the close of °43, one would think that they never had, 
nor ever would, net any dividend return to their stockholders. 
In most instances, however, 1943 year-end dividends were 
as large as in the previous year. Aggregate payments by 
the entire industry lagged somewhat behind 1942, due largely 
to the reduced amount paid by Curtiss-Wright Corp. on its 
large common capitalization. 

Trade officials anticipate that more transport planes will be 
transferred back to the domestic airlines by the govern- 
ment early this year. That will mean new traffic records. 
But because of excess profits taxes it will not necessarily 
mean larger earnings for the major lines. 

Record high inventories present the plane makers with a 
potentially serious problem as demobilization draws closer 
to the industry. Much of this in entory is unsuited for com- 
mercial production. Furthermore, it is doubtful if the gov- 
ernment will recognize some of this excess upon termina- 
tion. Getting rid of excess parts and raw materials these 
days is like lifting the mortgage from the old homestead. 





their interests in the airline | Northrop Aircraft 


paid its 





from 15 to 11 percent each. 
It is understood they plan to 
dispose of additional stock. 
Atlas Corp, an investment 
trust, is reported to have pur- 
chased the NEA stock sold by 
the rails. 


December Dividends: Glenn 
L. Martin Co. declared a $1.50 
common dividend in Decem- 
ber, making $3 a share for the 
year against $1.50 in. °42. 
Grumman Aircraft Engineer- 
ing Co. paid 50c. on the com- 
mon, making $1.50 for the 
year, same as in 42. American 
Airlines dispensed $1.50 a com- 
mon share as it did the pre- 
vious year. National Aviation 
Corp., with a 50c. dividend, 
brought 1943 payments to 75c. 
on the capital stock against 
62%c. a share in ’42. 





first dividend to stockholders 
on Dec. 10 when a payment of 
40c. per share was put in the 
mails. Northrop stock was 
first offered to the public in 
the summer of 1939 at $6 a 
share. 


Northwest Airlines stockhold- 
ers have approved an increase 
in the authorized capital stock 
from 300,000 shares to 600,000 
Shares. The increase in capi- 
tal is intended to finance the 
expansion and postwar plans 
of the line. Earnings for the 
year ended June 30, 1943, were 
$614,301 or $2.61 a _ share 
against $430,100 or $1.83 a 
share the previous year. 


More Dividends: Aviation 
Corp. declared a 10c. dividend, 
bringing payments for 1943 to 





20c. against 25c. in °42, while 
Interstate Aircraft & Engi- 
neering paid 25c. and Conti- 
nental Motors Corp. made a 
15c. a share payment late in 
December. Pan American Air- 
ways paid a $1 dividend, same 
as in ’42, while Sperry Corp. 
voted a 75c. payment to bring 
the year’s total to $1.50 as in 
1942. Roosevelt Field made a 
25c. payment as it did the 
previous year, and Piper Air- 
craft paid its regular quar- 
terly 15c. preferred dividend 
on Dec. 1. 


Braniff Airways has adopted 
a policy of paying “modest” 
quarterly dividends, one of the 
first airlines to do so, and it 
also plans extra dividends 
when earnings justify, accord- 
ing to Pres. T. E. Braniff. 
A 15c. payment was made in 
November. Profits for the 
Sept. quarter were $305,543 or 
30c. a share against $191,993 
or 19c. a share in the like ’42 
period. 


Pan American Airways has ob- 
tained a minority interest in 
@ new South American all- 
cargo line, Aerovias Venezo- 
lanes, S. A., to operate on a 
charter basis in Venezuela. 
Panair do Brasil, S. A., a Pan 
American subsidiary, plans to , 
sell a 40 percent stock interest 
to Brazilian nationals. 


Continental Air Lines had a 
net income of $280,819 or $1.12 
a share in the fiscal year 
ended June 30, 1943 against 
earnings of 22c. a share the 
previous year. Increasing cost 
of operations and other uncer- 
tainties makes difficult any ac- 
curate forecast of operating 
results in the immediate fu- 
ture, according to Vice-Pres. 
Terrell C. Drinkwater. 


Bell Aircraft directors have 
authorized a 1943 year-end 
dividend of one share for each 
ten held. A dividend of $1 a 
share was paid in June, while 
stockholders received one divi- 
dend of $2 a share in 1942. 
Bzveeze Corp. made a 40c. pay- 
ment on Dec. 10, bringing 1943 
disbursements to $1.60 a share. 
Meanwhile, Bell is returning 
$8,900,000 to the government 
through renegotiation of °42 
earnings. After taxes, the net 
effect on ’42 earnings is only 
$1,163,180, an amount which 
was more than covered by the 
reserve for contingencies. 
Actually, the renegotiations 
were charged against earned 
surplus. 


Luscombe Airplane Corp. has 
arranged a $500,000 V-loan 
and at the same time has paid 
off the balance of its $1,000,000 
RFC loan arranged in May 
1942. The new loan is guaran- 
teed by the Navy Dept. 
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WHO’Ss THIS WORKER 


offering you Ga production? 


Industry today faces the urgent need 
of preparing for contract renegotia- 
tion or termination... of establishing 
inventory accountability in accord- 
ance with authorized production 
schedules . ....of avoiding potentially 
useless inventories of raw materials 
and work in process. 

.All these add new emphasis to the 
importance of setting up admin- 
istrative control systems designed 
to produce facts from which man- 
agement can operate intelligently. 

This is the function of the Graph- 
A-Matic signalling method, an ex- 
clusive feature of the Kardex System 
of Visible Control. Graph-A-Matic 


makes recorded facts chart them- 
selves. Whether they concern mate- 
rials, men or machines, it presents 
them in a graphic form that enables 
executives to analyze and plan with 
speed and accuracy. And with oper- 
ating savings as high as 50 per cent! 

WE INVITE YOU to inspect the 
methods of administrative control 
now used by the management of 136 
of the nation’s foremost businesses. 
These are illustrated in the new 
74-page brochure “Graph-A-Matic 


COPYRIGHT, 1944 
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Management Control”. Due to the 
nature of its contents and the many 
months of careful preparation en- 
tailed, we can offer this brochure 
only to responsible executives. 

A wire, letter or phone call to our 
nearest Branch Office will bring 
“Graph-A-Matic Management Cor- 
trol” to your desk. One of our Sys- 
tems and Methods Technicians 


. whose work it represents wil! gladly 


discuss the application of these 
methods to your business. 


SYSTEMS DIVISION 


REMINGTON RAND 


BUFFALO 3, NEW YORK 
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Aviation People 





CAPT. HAAKON G. GUL- 
BRANSEN, PAA master of 
ocean flying boats on trans- 
atlantic routes, recently 
marked 10th anniversary 
of his flying activities. He 
served his pilot apprentice- 
ship with PAA flying Carib- 
bean routes, later trans- 
ferred to Pacific and South 
American runs. (PAA 


photo.) 


A. W. COLEMAN has been 
appointed to the newly 
created position of director 
of industrial relations of 
the Harvey Machine Co. He 
ls chairman of the labor 
relations committee and 
permanent chairman of the 
personnel managers group 
of the APMA. 


WILLIAM TAYLOR has 
been eiected president of 
lineas Aereas Mineras, S.A. 
of Mexico, according to an 
announcement made by 
United Air Lines Pres. W. 
A. Patterson. UAL recently 
acquired a controlling in- 
terest in the line, which 
operates passenger-mail-ex- 
press flights through central 
Mexico. (UAL photo.) 


M. J. SMITH, comptroller of the Curtiss-Wright Propeller 
Oiv., Indiana plant, has transferred to Caldwell, N. J., as 
comptroller of the entire propeller division. He succeeds 
GEORGE M. EBERT (right) who has been named director 
of finance for the airplane division of the corporation, and 
will headquarter in Buffalo. Prior to joining C-W last 
year, Smith was treasurer of the Packard Mfg. Corp. Ebert 
has been with C-W for the past 14 yr., and before being 
named comptroller of the propeller division last year was 
chief accountant, treasurer, and asst. treasurer of the cor 
poration and comptroller of the warplane plant. 


CARL T. DOMAN has recently been advanced to the post 
of first vice-president of Aircooled Motors Corp., and he 
also continues as engineering head of the organization. 
Meanwhile, C. F. B. ROTH (right) has become vice-presi- 


dent in charge of the company's sales. Doman, who was 
one of the founders of the corporation, is widely known in 
aviation and automotive circles, while Roth has been 
general sales manager for the last five years and has been 
connected with various phases of the aviation industry 
since 1927. 


EDWARD W. PLACE was 
appointed assistant to the 
eastern regional __ traffic 
manager of Transcontinen- 
tal & Western Air, Inc., and 
will be on the staff of Lee 
Swigart, recently named 
eastern regional __ traffic 
manager. Before joining 
TWA, Place was with Wall 
Street firms. (TWA photo.) 


DR. SANFORD A. MOSS 
has been awarded Svyivanus 
Albert Reed Award for 1943 
“for development of the 
turbosupercharger, making 
possible the high altitude 
operation of aircraft”. Pres- 
entation was at Honors 
Night Dinner of Institute of 
Aeronautical Sciences. 


BRIG. GEN. THOMAS 8B 
WILSON, TWA board chair- 
man now on leave as Chiet 
of Transportation, Allied 
Forces, Southwest Pacific. 
personally received medal 
of Legion of Merit from 
Gen. MacArthur. Citation 
was “for exceptionally 
meritorious services in Pa 
cific.” (TWA photo.) 


RICHARD C. LONG, re 
gional director of PAA for 
the United Kingdom, Eire 
and Portugal, lauded on com- 
pleting 10 yr. of PAA ser- 
vice. Long, whose head- 
quarters are in London. 
earlier served 10 yr. as a 
trade commissioner and at- 
tache D. of C. (PAA photo.) 





J. R. GOLDSTEIN, former 
Douglas engineering labora- 
tory chief, will head the 
company’s newly formed re- 
search laboratories under a 
five-power program board. 
Goldstein, who has been 
associated with Douglas en- 
gineering research since 
1934, will steer the activi- 
ties of more than 500 en- 
gineers and technicians. 
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HENRY GEORGE HOWELL 
has been named as a mem- 
ber of Chicago & Southern’s 
research and planning staff. 
To act as a consultant in 
planning postwar routes in 
Mexico, he has ample ex- 
perience in the operation of 
Mexican airlines, since he 
formerly was copilot with 
Serviceo Aereo Panini. (C. 
& S. photo.) 


MICHAEL E. GLUHAREFF has been appointed chief engi- 
neer and SERGE E. GLUHAREFF (right) assistant engi- 
neering manager of Sikorsky Aircraft Div., United Aircraft 
Corp. Michael Gluhareff will be responsible for the design 
and development of all helicopter projects, while his brother 
will direct and administer the organization and functions 
of the experimental engineering department. Both will 
conduct their work under the general direction of Engineer- 
ing Manager Igor I. Sikorsky, with whom they have been 
associated for 19 yr. Born in Russia, the brothers got 
their initial experience building gliders in Finland following 
World War I. (P & W photos.) 
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The drawing shown above is of a steel part from a 20 MM aircraft gun. 
By former methods of honing, too many of these parts were being rejected 
because they were being cut oversize with no means of salvaging them. 


A consultation with a Sunnen Service Engineer led to the installation of 
the Sunnen Precision Honing Machine to handle these finishing operations. 
In the manufacturer's own words — “This machine is going to pay for itself 
many times over in a short while in saving of scrap parts and timé.” In 
addition, he is getting a better surface finish. 


The coveted Army-Navy “E" 
woves over the Sunnen plant 
—evidence of the important 
port Sunnen Equipment is 
ploying in the war effort. 


Consider These Advantages 


Wide range —handles internal diameters of .185” to 2.625”. Accuracy 
within “one-tenth” guaranteed —has been held to .000025” of: produc- 
tion jobs. Relieves big internal grinders for other jobs. Corrects errors of 
out-of-roundness or taper caused by previous operations. Facilitates dupli- 
cation of sizes. Does not require skilled labor. Practical — inexpensive — 
economical to operate. 


Put Sunnen Honing to work in your plant! 


SUNNEN PRODUCTS co., 7942 Manchester Ave, St. Louis, Mo. 


Canadian Factory: Chatham, Ontario 











Aircraft Hydraulic Brake 





Aircroft Instrument Panel 
Contro} Wire Bushing. Hole 
.187” diameter — held to 
.0002”, stock removal 
-001”, sixty per hour. 


Stainless Steel Load Com- 
pensator Valve Seat. Hole 
is honed to .0002” limit. 


Cylinder. Honing 3 times 
faster than lapping—and 
gave a straighter hole. 


Aircraft Carbureter Oper- 
ating Valve Sleeve. Sunnen 
honing eliminates distortion 
from assembling operation. 


Roller Bearing Outer Race. 
Finish improved from 12 
micro-inches to 2 micro- 
inches. 


Aircraft, Piston Pin. Sunnen 
honing is twice as fast and 
gives a cleaner, better 
looking pin. 


Header Die. Life of header 
dies increased 3 to 9 times 
over lapping. Knock out 
pin breakage practically 
eliminated. 


Bearing. A very small part. 
2 micro-inch finish nec, 
essary. 


Aircraft Valve Tappet Ro'l- 
er. Honed after grinding 
to give 100% bearing 
surface. 


Automobile Distributor 
Shaft Gears. Taper re- 
moved at a rate of 80-90 


per hour. » 
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AEROPLANE PRODUCTION YEAR 
pook AND MANUAL, edited by 
al G. W. Williamson. Paul Elek, Lon- 
don. 564 pages, index, $8.30. 


Collection of some 65 technical arti- 
es, predominately British, plus a list 
f other titles and abstracts from jour- 
nals, on production fundamentals and 
methods and on aircraft equipment. 
British manufacturers, it appears from 
mn article by G. Geoffrey Smith, man- 
ging editor of Aircraft Production, 
o suffer from the same political un- 
rtainties as Americans, for “just as 
ley cannot complete the design of a 
itable air transport until operators 
_ [MBefine their requirements, so operators 
ny ¢ prevented from formulating their 

' (plans until government air policy has 

‘Mieen clearly defined and studied.” 

TUNGSTEN, by K. C. Li and Chung 
Yu Wang. American Chemical So- 










g ciety Monograph Series, Reinhold 

{ Publishing Corp., New York. 325 

" pages, appendix, illustrations, index, 

f 

;. Technical description of the war-val- 

f able element for which the Germans are 

n aid to have recently paid $50,000 a ton. 
Detailed are its history, geology,.° ore 
ressing, metallurgy, chemistry, analy- 
is, industrial applications, substitution, 
ud the related economics, 

Y 

if SALVAGE MANUAL FOR INDUS- 

7 TRY. War Production Board. Avail- 

oe able from Superintendent of Docu- 
ments, Washington. 243 pages, tllus- 
trations, index, 50c. 
Wealth of detailed facts for plant 

J lanagers and engineers on exactly how 











b establish salvage programs and how 
retrieve the most materials through 
ir use. Prepared under the direction 
fa group of industrialists and busi- 
“s paper editors, who have also ap- 
nded a list of hints on conserving 


rious materials and types of equip- 
ent. 









































SYSTEMATIC WAGE ADMINIS- 
TRATION IN THE SOUTHERN 
CALIFORNIA AIRCRAFT INDUS- 
TRY, by Robert D. Gray. Industrial 
Relations Counselors, “icw York. 91 
pages, appendices, glossary, $1.25. 
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Study, by a professor of economics 
California Institute of Technology, 
the uniform job classification and pay 
aD adopted in the spring of 1941 by 
msolidated, Douglas, Lockheed, North 
Merican, Northrop, Vega, and Vultee. 
» years later it was accepted by 
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WLB as a basis for further wage ad- 
justments. Success of this evaluating, 
pricing, and merit rating analysis, states 
Prof. Gray, was due to the active in- 
terest and cooperation of top manage- 
ment. 

The conclusion is offered that “it ap- 
pears unsafe for any organization to 
assume that it can operate effectively 
without a rational method of setting 
wage rates, and an orderly wage struc- 
ture cannot be established and main- 
tained except through use of syste- 
matic wage and saiary administration.” 


® BASIC PHYSICS FOR PILOTS 
AND FLIGHT CREWS, by E. J. 
Knapp. Prentice-Hall, New York. 
118 pages, diagrams, index, $1.65. 


Simple resume of elementary prin- 
ciples designed to ready cadets for 
further study in aerodynamics, engines, 
and meteorology. Topics considered are 
units of measure, vectors, motion, fluids 
at rest, work, energy, power, friction, 
fluids in motion, heat, gases, change of 
state, and atmospheric humidity. 


© NAVIGATION PART I, by Lyman 
M. Kells, Willis F. Kern, and James 
R. Bland. McGraw-Hill Book Co., 
New York. 288 pages, appendices, in- 
dex, $2.50. 


© NAVIGATION, by J. C. Kingsland 
and D. W. Seager. Oxford Univer- 
sity Press, New York. 95 pages, in- 
dex, $1. 


©@ AIRCRAFT NAVIGATION, by H. 
Stewart, A. Nichols, S. A. Walling, 
and J. C. Hill. The MacMillan Co., 
New York. 146 pages, $2. 


Kells et al. of the Naval Academy: 


Simple definitions of principles de-— 


veloped into demonstrations of their ap- 
plications through generous use of il- 
lustrations, diagrams, and problems. 
This volume deals with fundamentals of 
mathematics, instruments, charts, pilot- 
ing, and maneuvers; appendices cover 
logarithms, the range finder, and maps. 

Kingsland and Seager: Descriptions 
(with exercises and diagrams) of the 
earth’s form, maps and charts, magnet- 
ism and the compass meteorology, and 
dead reckoning “to help the intending 
air navigator with the initial stages of 


this training by placing before him the - 


rudimentary principles of his art.” 
Stewart et al.: Two parts of this 
book—theory and practice—cover first 
maps, drift, bearing, wind direction, 
compass, altimeter, air-speed indicator, 
and meterology; and second the circular 
slide rule, fixes, radius of action, and 


radio bearings. “The aim has been to 
give a concise introduction to the sub- 
jects of which [avigators] must become 
masters before they can claim to be 
competent.” , 


@ CHEMISTRY AND THE AERO- 
PLANE, by Vernon J. Clancey. Ron- 
ald Press Co., New York. 176 pages, 
index, $2.25. 


Chemical descriptions and analyses of 
aviation materials—fuels, steels, plas- 
ties, ete. Neither a text on chemistry 
nor one on flying, but rather a synthesis 
about the interrelations between the 
two. 


® PRE-SERVICE COURSE IN MA- 
CHINE SCIENCE, by Samuel H. 
Lebowitz. John Wiley ¢ Sons, New 
York. 440 pages, illustrations, index, 
$2.50. 


Conforming to official syllabi, this 
text presents chemical and physical 
principles involved in operation of 
various engines of war and war pro- 
duction. 


@FOREMANSHIP TRAINING, ed 
ited by Richard B. Starr. Prentice- 
Hall, New York. 191 pages, indez,. 
$2.65. 


Symposium based oft conferences con- 
sidering pressing problems which con- 
front the foreman. Case studies and 
discussion questions are included to 
further: orient the new man to his 
duties, problems, and responsibilities as 
management’s direct representative. 


© PATENT LAW, by Chester H. Bies- 
terfeld. John Wiley ¢ Sons, New 
York. 225 pages, subject index, table 
of cases, bibliography, appendiz,. 
$2.75. 


For engineers and research workers, 
this book clearly presents the trend of 
patent precedents. They are outlined in 
various chapters—including novelty,. 
priority of invention, re-issues, infringe- 
ment, licenses, trade secrets, and litiga- 
tion. Each principle, once defined, is- 
further illustrated by citations from 
salient cases. Observing that “the courts 
have been holding invalid about 80 to 
90 percent of the patents coming before: 
them in recent years,” the author points. 
out that “basic patents and important 
patents covering new technical results. 
will still be sustained, and to this ex- 
tent the policy is not anti-monopolistic ;. 
but the lot of the mere improvement 
patent has grown hard.” 
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Bean 


Speed up your LEE Cees 


production by sending erry. 
your bending to SWAN! tele — 


Here at SWAN we are specialists in the precision bending, coil- 
ing, expanding, flattening, brazing and welding of pipes and tubes 
of all types of metals. We are equipped to handle your bending 
and fabricating job, whether it is machine or hand bending turned 
out on a large scale production basis, or on a small scale for ex- 
perimental work of a confidential nature. 

Take advantage of our free advisory engineering service. 
We'll be glad to help you with your problems involving bending 
and fabricating, and designing, assembling and testing, too. 

* Write today in connection with any problem we can help you solve. 


SWAN ENGINEERING COMPANY, INC. 


744 Frelinghuysen Avenue Newark 5, N. J. 











WELDON 
FLUID METERING 


ANTI-ICING PUMPS 


PROTECTION 


for Propellers, Carburetors, the manufacture of high quality preci- 
Windshields and other sion cutting tools eminently qualifies 


@ A quarter century of experience in 


Vital Parts WELDON to produce this Aircraft Fluid 
Metering Pump which has won com- 

& plete acceptance because of its unfailing 
erformance under the most exacting 

RUAS rent naueahen conditions. Rigid tests through 
UNIFORM DELIVERY extremes of altitude and temperature 

at UNEQUAL PRESSURES have demonstrated its dependability. 


For Engineering Data Sheets Write: 


PUMP DIVISION ctivecino, onto 





Patents 


By A. HARRY CROWE,, 
Registered Patent Lawye, 


a it are digests of sore of ¢, 
more interesting recent p- tents , 
aviation developments grante: by th 
U. S. Patent Office. Mr. Cri well , 
gladly furnish readers with free jnfy 
mation on approximate cost and py 
cedure in applying for patents » 
trademark registration. Ad:‘regs ; 
quiries to him, care AVIATION, 330 } 
42nd St., New York City (18). Pring 
copies of any of patents listed are \| 
tainable at a cost of 10¢. each, direc 
from U. S. Patent Office, Washingty 


“‘Rocket-Type” Bomb, devised to propel; 
self to target faster than normal fall 
rate, incorporates rocket tubes in rear ¢ 
of bomb case. Propelling combustible 
detonated after falling bomb reaches 
certain velocity.—2,3382,670, filed Dec 
1939, patented Oct. 26, 1943, W. F. Rou 


Variable Pitch Airscrew. Invention is q 
cerned with propellers of type in which 
hydraulic ram is used to adjust blade pitg 
via actuation of a governor unit controllij 
supply of pressure fluid to ram. Means 
provided for automatic setting of blades 
suitable pitch in event pilot loses cont 
of airscrew.—2,332,786, filed Feb. 17, 19 
patented Oct. 26, 1943, L. G. Fairhurst 
ie assignors to Rotol Airsere 


Retractable Undercarriage patent calls { 
lateral retraction of wheels in such mann 
that they enter their housings edgey 
rather than flat. Gear includes at k 
two folding systems, one causing wh 
axle to pivot, other bringing wheel it 
housing ‘‘on tangent to pivoting circu 
ference arc of gear.’’—2,332,844, filed Ji 
11, 1939, patented Oct. 26, 1943, A, 
Muyser, vested in Alien Property (i 
todian. 


Fuel Injection System for superchag 
aircraft engines calls for electromagne 
control of injectors in manner to ext 
range of control. Device comprises » 
tive connection between engine throttle 
means for varying volume of fuel inject 
It makes use simultaneously of two 
fuel-varying means, with simultaneous 
cumulative action on all injectors of 
gine. Aim is change of fuel volume pum 
to injectors per unit of time, independen 
of engine speed or of any variation 
length of time of each injection.—2,33?, 
filed Nov. 21, 1939, patented Oct. 26,1 
O. Fuscaldo, vested in Alien Prope 
Custodian. 


Storm Area Indicator. This unit is for 
stallation on aircraft in order to de 
presence of electrical storm conditions 
vicinity of flight and to indicate local 
of storm area, in relation to aircraft, 
ample time for’pilot to avoid contact) 
it. Patent is for unit provided with) 
tern of sharp-pointed rods charged ¥ 
just enough current to overcome 0 
thresholds of points. Electrical field 
then detected via points, intensity 0) 
being measured by connecting mete! 
circuit with each point.—2,333,975, 
July 11, 1941, patented Nov. 9, 1943, 
Bennett, assignor to James Slaytel. 


Retractable Gear Component, applicabl 
main undercarriage, nose-whe:|, tail-W9 
or wheel-less alighting gear, consist 
unit including landing element moe 
means, such as a leg, connect2d gs 
a strut by a resiliently defor nable {f 
—2,333,981, filed Aug. 14, 1:40, patel 
Nov. 9, 1943, D. G. Bridges. assign0 
Dowty Equipment, Ltd. 


Cargo Loading and Securing vatent Me 
to method wherein combined usé ol 
of roller conveyors and of cargo conta! 
which have skids on bottom to fa¢ 
movement on rollers. Skids are 80 P 
with relation to space between roles 
when containers are turned ai right ™ 


AVIATION, Januaty 
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is will rest on fixed rather than rolling 
ace. —2, 334,124, filed Nov. 9, 1942, pat- 
ed Nov. 9, 1948, C. G. Peterson. 


opulsion Differential for power plants of 
iti-engine aircraft is aim of patent in- 
nded to achieve more efficient steering of 
raft when on ground. Stated to be 
ply op: rable, unit is designed to co- 
inate engines with operation of plane’s 
trol surfaces.—2,334,504, filed Nov. 20, 
9, patented Nov. 16, 19438, J. Perina, 
jgnor to Republic Aviation Corp. 


oy Airplane, of kind employed in mili- 
y strategy to deceive enemy, comprises 
lage frame composed of connected 
wed elements. These elements in abut- 
g relation along top of body and spaced 
ng bottom, simulate top and opposite 
es of an airplane frame. Single piece is 
ntable on frame to cover all but open 
tom.—2,334,539, filed July 30, 1942, pat- 
ed Nov. 16, 1943, C. E. Buchtel, asignor 
Monco, Inc. 





‘Master of Knack” 
(Continued from page 215) 


ne in for a landing and the undercar- 
ge would give until it resembled a 
H with a ease of rickets. This “dis- 
<” was grounding the fighting planes. 
a service man was flown to a remote 
ter base to find and eorrect the 
puble, 
fle erawled around the ships and 
id see at a glanee that the gear on 
st of them was, sure enough, bent 
tty badly. But as far as he could 
ertain there was no defect in the 
terial that would weaken the struts to 
h an extent that they would become 
legged. Then he happened to wit- 
a landing—and after that the 
stery of the handy-legs was cleared 
he serviceman put it this way: “That 
ot eame in like a bat from hell. He 
sed that P-40 in well above a 100, 
led off—and then dropped her. He 
like a ton of brick, and I'll swear he 
meed 30 ft. in the air. After the 
th bounce, some Gremlins came out 
tied the runway to his wheels, T 
BSS, 
‘talked to him later. ‘Whuthehell!’ 
sid, ‘Sure, I bounced her. I like 
bounee. So do the other guys.’ I 
jlained to his CO that bouncing an 
lane on landing will do one of two 
ngs. It’ll either wreck the ship and 
| the pilot, or it’ll just wreck the ship. 
¢CO got the point, and he quickly 
the boys a lecture. They stopped 
rene and that was the end of 


Many tines, equipment is at a prem- 
lin combat areas, and one must be 
t to utilize the material at hand, no 
Mer how seanty or primitive it may 
A service man is, in a certain sense 
the word, a seavenger. His creed 
» keep ‘em flying, and to do that 
luse to the best advantage anything 
the way of equipment—anything 
na tree to junk the enemy has left 


ervice men use oil barrels for saw 
‘and thev’re not particular 
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whether those barrels came from Ger- 
many or Japan. They’ll use the crotch 
of a tree for a primitive hoist, and if 
there’s no tree they’ll bicker with the 
natives, buy their houses, and use the 
hewn timber to build their own V-type 
hoist. There is always a shortage of 
spare parts no matter how ample the 
reserve. Wrecked airplanes are ripped 
apart, and all parts stored. 

There are stories told of American- 
made warplanes, grounded because of a 
lack of some vital part or other, which 
later were sent up again, their engines 
functioning smoothly, because an enemy 
plane had been shot down and a part 


had been stripped from it and modified 
so that it could be used satisfactorily. 

Onee, in Africa, there was a shortage 
of common 3 size washers. An alert 
service man, remembering that some of 
the loca] coins had holes, amazed the 
natives by collecting their cash and pay- 
ing good American money for it. The 
holes in these coins were approximately 
of a 3 in. dia. —so the ships were. kept 
flying. 

Another instance occurred in India. 
P-40’s were being used as bomber escorts, 
but their range was short due to a 
limited fuel capacity. A Curtiss man 
had purchased some native trinkets, and 

















CHERRY BLIND RIVETS are ideal for riveting tubing to elbows, brackets 
or other tubing. Here, short length Cherry Rivets are headed on the inside 


of the tubing. 


The Cherry Rivet is a mechanical blind rivet headed by means of a 
mandrel passing through it. A gun exerts a pulling force on the mandrel, 
expands the shank of the rivet and forms a tulip head on the blind side, 
the head on outside conforming to the radius of the tube. 

If you need to speed up war jobs or are planning new products, get the 


complete story on Cherry Rivets now. 
they will save time and money. Give you a better 
job in many types of applications. 
* ss 
| Mandrel is pulled into rivet, expands 


Ar 


CHERRY RIVETS, THEIR MANUFACTURE AND APPLICATION 


shank, forms head on 
blind side. Mandrel is 
trimmed flush. 


See how 


GET NEW HANDBOOK. 
See how Cherry Rivets 
have been proved in air- 
craft. Write to Depart- 
ment A-110, Cherry Rivet 
Company, 231 Winston 
St., Los Angeles 13, Calif. 


ARE COVERED BY U. S. PATENTS ISSUED AND PENDING. 
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Rolled and Cut-Thread 
AIRPLANE ENGINE 
STUDS and BOLTS 


Specializing exclusively in engine studs and bolts, Bland  Precision- made” 


products meet the most exacting engine specifications. From bar stock to 
finished, plated parts, every operation is relentlessly checked for perfection 
to a ten-thousandth. Our Engineering Department will gladly confer with you. 












among them was a cleverly mai'e yay 
If the vase would hold water, 1¢ re. 
soned, why wouldn’t it hold gi soling 
He located some native artisans wh) 
made him a container to his sjecific, 
tions—an auxiliary belly gas tank 
Thereafter, the P-40’s were able j, 
prowl over an extended area, my) 
to the consternation of the enem~. 

Warplanes with fuselage and ‘ail gi. 
faces ripped by enemy flak and -uachire 
gun fire were repaired with tan:ed ayj. 
mal hides, fastened in place with native. 
cured gut. In some sections of Africa 
rope needed for block-and-tack'e wor 
was scarce. But natives were founj 
who solved the problem by weaving ling 
from the tough buffalo grass, whic 
grows as high as a man. 

In Australia, where the dense bush 
stretches from horizon to horizon, a ship 
forced down is like a needle in a hay. 
stack. Searching that undergrowth 
labyrinth is almost a hopeless job, but 
service men have time and again tackled 
it, slashing their way through the jungle 
To them an airplane is precious m. 
chinery that has to be found. The 
always find the plane, and they always 
bring it back. ; 

They’re a great bunch, these unsung 
heroes of wrench and pliers—and they 
don’t get any medals. They go into 
battle quietly and return to this country 
just as quietly, their notebooks crammed 
with ideas, new methods, airplane kinks 
they’ve picked up. They fight a grand 
fight in this man’s war, not with guns 
but with mechanical knowledge. 

P-40 service men have kept their air- 
planes tuned for action since the open- 
ing days of the African campaign, work 
ing and sweating with the RAF befor 
their own country had entered the con- 
flict. They’ve followed their Warhawks 
from El] Alamein up through Enfids- 
ville, to Cape Bon, and on to Sicily and 
Italy. These P-40 service men are stil 
with their ships, following the tide of 
battle toward Rome and points north. 













































Reconversion 






(Continued from page 115) 


to keep their own privately owned 
plants in operation. 

It would seem to me that the problem 
of government-owned plants ‘s one 
which the various cities in which they 
are located should concern themselves 

These are valuable properties whith 
can, with wise planning, be turned ' 
great community advantage. It might! 
be difficult to find single industne 
which would fill such large structures; 
but they could be divided to Louse ser 
eral new projects which would help tat 
up the inevitable postwar slack in ™ 
employment. And any space that could 
not be used in this manner could servé 
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a but / ~ e Cod took off July 28, 1931. With only a Caption of news-photo says: “The Cape Cod 
JOD, OU é r 420 hp Whirlwind engine she lifted a total load of over... as she was guarded from the curious after 
p tackled ‘ 7,500 Ibs., including 749 gals. of gas and oil—flew the arrival at Istanbul.” Russell N. Boardman 
e jungle, a world’s record of 5,040 miles non-stop to Turkey. and John Polando were at the controls. 
ious ma 


1. They 
y always - . 
Across the Atlantic...across Europe 


> unsung # ...across the Balkans... first to fly 
and they a iim _* 5,000 miles non-stop from New York 
all se “he , nile to Istanbul...that was the pioneer- 
welll ' ul ing air trek of the Bellanca cabin 
ne ae - : ” monoplane which re-captured the 


a grand world’s long distance record for 
ith gus America in 1931. Of greater impor- 
heir ain ‘4 | sigs tance to wartime America was the 
he onl = ‘ — % 1943 raid by Army Air Forces B-24 
roe 2 2 bombers, first to attack Ploesti and 
F before y. — > Bes tin wreck the big Rumanian oil refiner- 


the con- ne beat ies. Theirs was a mission second to 
a fe ~~ 2 oe ee none for military daring and success. 
ily ad a But the historic Bellanca flight, 


are still : twelve years ago, was a significant 
- tide of : a OF in  ~s preview of coming American air 
north, ‘ a power. And today, as pioneers of 
long distance planes, Bellanca engi- 
neers are working for Victory in the 
ie , production of precision-built bomber 
5) ah : = equipment, vital warplane compo- 
. . —. fm nents and the AT-21-BL gunnery 


crew trainer. Bellanca engineers are 


- owned 


blem One of the many U.S. Army Air ) ae y i i 
a ip Forces B-24 Liberators that pier oct plonuing, eacbicn a — 
} raided Ploesti, skimming in low ; = aircraft of tomorrow! 
ich _ », through dense oil smoke. he 
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storage Of war plant machinery or 
overnment supply depots. 
he storage problem is a very im- 
ant item in the postwar picture. 
for example, can industrial plants 
» have been converted to war in- 
mies do with all government-owned 
wher they wish to revert to the 
nfacture of their original products? 
automobile industry, for instance, 
ot turn out cars without bodies. The 
st body plant in the U. S. is at 
nt building airplanes and cannot 
m to normal activities until it can 
rid of vast quantities of airplane 
sblem:: arising from termination of 
contracts and the resumption of 
jal industrial life are numerous and 
lex. But they all boil down to 
single problem—the security of in- 
juals who have rolled up their sleeves 
helped us build the planes to fight 
win this air war. 
help those who have been asso- 
led with me, I have asked the govern- 
t to consider and approve a new 
of bonus. This bonus would take 
form of an incentive-pay increase 
ages, based on increased production 
Hlength of service. It would be eu- 
ative and be payable only after the 
,or on final termination of employ- 
it, and would provide a substantial 
1 to tide aircraft workers over the 
id of readjustment to normal con- 
ms in a postwar-world—to aid them 
returning to their places in the civi- 
jactivities of the postwar world. 





Jet Propulsion 
(Continued ? from page 149) 


made on June 11, 1928. The rockets 
he disposal of the experimenters were 
he following types: 

Seec. burning time with 360 kg. 
190 Ib. thrust 

sec. burning time with 175 kg. 
$85 Ib. thrust 

sec, burning time with 75 

165 Ib. thrust 

sec. burning time with 20 kg. 
44 lb. thrust 

sec, burning time with 5 kg. 

ll tb. thrust 


types 1, 2 and 3 had the customary 
ler bore which does not reach all 
way through and which has the 
tpose of increasing the burning sur- 
t while types 4 and 5 were solid 
kels without a bore, known in the 
tas “lranders” (Fig. 6). 

le tests with models were made first, 
lalmost all of them turned out badly. 
tockets proved to be far too power- 
for the models. They took off “like 
Mectiles”. as the reports put it. The 
nel tricd to tear off the wings, 
M the models crashed because they 
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NCRE—High Lift or Tier- 
ing Truck. 4,000 and 
6,000 Ibs. capacity. 


HOW CRESCENT 
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THE AVIATION INDUSTRY ! 


UST as the tank increased the 
mobility of armies in battle, 
electric trucks have increased the 
mobility of armies on production 
lines. Old fashioned methods of 
materials handling proved as in- 
adequate in meeting aviation war 
production schedules as the bayo- 
net proved in meeting the tank. 
In every major production cen- 
ter, Crescent Electric Trucks have 


electrified the hauling .. . lifting 
...towing...of war materials. 
World War I proved the value of 
Crescent Trucks to the armed 
forces and, today, both the Army 
and the Navy are using them on 
an increasing scale. 

Peacetime materials handling, 
too, will flow more smoothly if 
electrified by Crescent. It’s not 
too early to plan to Crescentize. 


CRESCENTIZE YOUR MATERIALS HANDLING 





For light or heavy 
duty service Darnell 
Casters and Wheels 
Flacmiitele(-M cel ari (ovate iis 
of trouble-free usage, 
to protect floors and 
increase employee 
efficiency. 


DARNELL CORP. LTD., 60 WALKER ST. NEW YORK.N.Y 
LONG BEACH, CALIFORNIA, 36 N. CLINTON, CHICAGO, ILL 


either were in unstable positions whe, 
the rockets gave out, or had been day. 
aged by the acceleration, or both 

As a result of these experien:es, thy 
most powerful rockets were discarda 
for the duck glider, Only tw») golig 
branders, of 26- and 33-lb. thrust, r. 
spectively, were installed in the craft 
which was to be piloted by Friedrich 
Stamer. The two branders wer- wire 
for ignition in such a manner tht only 
one of them could be ignited at time 
no matter what the pilot did. 

In spite of all these preciutions 
Stamer had to report* that the first two 
attempts failed. In the initia! trig) 
something went wrong with the !aunch. 
ing rope and the one brander which haj 
been ignited by mistake before the glider 
was in the air, merely burned out. Ip 
the second attempt, Stamer did not 
succeed in balancing the glider ¢or. 
rectly. He landed after traveling about 
700 ft. and without igniting the second 
brander. 

The third attempt was made after 
thorough inspection of the glider. It 
was then fitted with two 44-lb (20 kg.) 
thrust solid branders. Quoting Stamer’s 
report: 

“The plane took to the air by means 
of the rubber rope, aided by one rocket 
(brander). After flying for about 200 
m, in a straight line (I noticed a slighi 
climb) I made a curve of about 45 deg. 
to the right and flew for another 300 m. 
Then I turned again to the right, again 
about 45 deg. Immediately after the 
(second) turn, the first rocket ceased 
burning and I ignited the second. . .. 
This time I flew about 500 m. ina 
straight line, made a turn to the right 
of about 30 deg. and landed the machine 
after another 200 m., just a few seconds 
before the second rocket was exhausted.” 

The distance covered was about 1 mi. 
in a little more than 1 min. of flight. 
Asked about his impressions, Stamer 
declared that it had been “extremely 
pleasant”, and he added: “I had the 
impression of merely soaring, only the 
loud hissing sound reminded me of the 
rockets.” To continue the report: 

“For the next flight it was planned 
to climb over a small mountain. The 
launching went all right, and while the 
plane took to the air, I ignited ihe first 
rocket. After one or two seconds it ex- 
ploded with a loud noise. The 9 bb 
of powder were thrown out, and they 
ignited the plane instantly. 1 let it 
drop for some 20 m. to tearoff the 
fiames. After succeeding in that, | 
landed the plane without mishap.” 

Just after landing, the second brander 
caught fire, but fortunately it just 
burned out without exploding. ‘he fire, 
however, had damaged the glidey to such 
an extent that extensive repairs were 


* In Zeitschrift i" Motorluftschis ahrt - 
a (Z£M), Vol. 19, No. 12, June 4% 
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Whey Mb ocessary. AS a consequence, the ex- 









































| dan [iB priments were then broken off and 
ot resumed. Nevertheless, a few simi- 
°s, the Mr experiments followed in the wake 
carded MBs them. 
Solid The Raab-Katzenstein airplane works 
st, re HMB; Kassel built a full sized plane of the 
craft, MBome type as that depicted in Fig. 5. 
edrich [or unknown reasons, the first attempts 


Wired 
t only 
. time, 


sailed, and Raab-Katzenstein gave up. 
But at about the same time,-Fritz von 
Dpel had a rocket glider built,-and he 
sted it on Sept. 30, 1929, near Frank- 
ort-on-Main. . 

Two tests in the morning failed be- 


utions, 
‘St tio 


trial, Hause thé rocket batteries did not 
aunch- MMevelop enough’ “thrust. ‘(Opel took off 
ch had Hi yithout rubber rope or other aid). The 
glider hird attempt in the-afternoon of the 


it. In 
d not 
r cor: 
about 
second 


10. min: in! ‘the course of -which: 100 mph. 
vere “Attained.” But” the” plane was ‘not 
igid enough. » - Also,. the. wings caught 
fre insfhe air, Opel: succeeded. i in-land- 
ng uuharmed, but the plane was ruined. 
Opél’s experiment was repeated some 
hree’years later in Italy..- Then ‘in 1931, 
he Italian engineer Ettore Cattaneo 
tested a 620-lb. glider-type rocket : air- 
plage at Milan,” During ‘one “Of these 
eats, the craft. remained in the air for 
4 See., traveling a; distance. of “1 km., 


after 
r, It 
0 kg.) 


amer’s 


means 
rocket 


ut 200 or roughly two thirds of a mile. 

slight i experiments of the Rhén-Rositten 

: ht Geséllschaft had’ g~ definite purpose. 
m. 


They were. tO ) testi ‘the ballad of an 
oft-made suggestion. fo substitute rock- 
ets for rubber rope. or.car tow. for the 
takeoff of gliders. “Rogkets: for takeoff 
seemed promising not only. because they 
would permit, a glider pilot to take off 


again 
er the 
ceased 


ina 


right without help, but because it also seemed 
achine Milikely that he could carry along two 
econds MiMor three rockets for other takeoffs after 
usted.” Hintermediate landings. the idea was 
/ 1m. Bisbandoned reluctantly because powder 
flight rockets were not considered safe enough, 
tamer MiMsince the tendency for them to explode 
remely MMcould not be eliminated. 

ad the The idea of the takeoff, or launching, 
ly the Hiirocket was also’ advocated’ for “regular 


of the 
rt: 

lanned 
‘The 
ile the 
ie first 


planes in German aviation magazines at 
that time, on the theory that any plane 
needs more power for the takeoff - than 
it needs in flight. The idea was sug- 
gested to save the extra engine power 
and gasoline consumption by equipping 











‘It ex Bifplanes with only as much engine power 
9 lb. Mies was needed for cruising and providing 
1 they #iMthe extra power needed for the takeoff 
let it Biiby means of rockets. 
ff the Prof. Hugo Junkers, then still alive, 
hat, I Tibtested at least part of that idea by 
taking a single-engined Junkers plane 
rander Hi vith floats—the same type which made 
; just Hilone of the first transatlantic flights— 
ne fire, and fitting it with a battery of powder 
o such Mirockets, He overloaded it to such an 






; were 





extent that it could not conventionally 
take off anymore. Just how much it 
Was overloaded was not stated. but the 





art und 
une 28, 
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sie day led: tox a flight, lasting. about . 








ELLIOTT SERVICES 


are heyed to the urgent needs of 
AVIATION’S EXPANDED PROBLEMS 


A growth—from 50,000 to 2,300,000 workers in four years is cer- 
tainly “explosive.” It brings a multiplicity of almost insoluble 
problems in employer-employee relations in a key industry 
which has reached the limit of available manpower. If ever 
there was a time when management as well as workers were 
obligated to THINK, REASON and ACT with mutual under- 
standing, that time is NOW! 


Elliott is not attempting to tell you what your problems are. 
You know them already. But Elliott is prepared to help you 
with services which over a period of thirty-two years have 
proved basically correct, effective and fitted to the specific 
probléms of industry. ; , 





When, you need the kinds of service represented by those out: 


lined below—call on the Elliott organization to help you through 
a service of mass education. Use coupon below in asking for 





“-> further details. 


1. MANAGEMENT INFORMATION 


Weekly bulletin distributed to department heads, fore- 
men and supervisors and edited by Glenn Gardiner and 
Associates. It contains a weekly letter reporting im- 
portant current management news ‘items for. supervisory 
consumption. A big aid in helping,h handle people, control 
costs, reduce waste, train new employees, prevent acci- 
dents, etc. Send for samples of “Management Informa- 


a 


2. BULLETIN BOARD SERVICE 

Designed to constantly stimulate employees with their 
important role in production—a thedium for friendly 
messages and local news from management to workers— 
a moral builder and safety promoter. 


3, EMPLOYEE SUGGESTION: SERVICE 

To help enlist workers’ aid in stepping up production, 
. saving time and reducing waste by encouraging them to 

submit their suggestions for improved methods—a simple 

means to tap a storehouse of practical, usuable ideas in 

the minds of your workers. 


4. MANUALS FOR FOREMEN | by Glenn Gardiner 


“How to Train Workers Quickly”; How to Handle 
Grievances”; "How to Create Job Satisfaction”; “How to 
Cut Waste”; “How to Get Out More Work”; “How to Cor- 
rect Workers”; "Qualities of a Good Boss”. 


RESUME ON REQUEST 





ELLIOTT SERVICE COMPANY 
219 East 44th Street, New York 17, N. Y. 


Kindly send further information on the Elliott Services checked below: 


(] Management Information (_] Bulletin Board Service 

[] Employee Suggestion Service ([] 7 Manuals for Foremen 
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HOSE REg, 


UNIVERSAL Moyy 7) 


Schrader 


CwNte oto THE ADE 


fi 


A. hose need no lofger snake all 
over the place, tangling in work on the 
bench, (me menacingly under- 
foot ... ready to trip you up or be 
trampled upon. The Schrader Tuck- 
Away Hose Reel ends all that—keeps 
the hose ina safe, easy-to-reach spot... 
supports small air tools, too—screw 
drivers, riveters, etc.—prevents them 
from falling to the floor and breaking. 


WORKS LIKE A WINDOWSHADE 
You simply pull the hose out to any 
length you desire and it holds. A 
slight additional tug and it unlocks 
and rewinds automatically. 


QUICK, EASY-TO-USE, SAFE 
An airline in a Tuck-Away Hose Reel 
is always where you want it, ready for 
instantuse. Paysouteasily and smooth- 


HOSE REE 
BERT 


ly on free turning rollers, rewinds 
quickly when released without whip 
or lash. Reeled up, there’s no chance 
for kinking, cutting, bruising, drap- 
ing in oil or grease, no open invita 
tion to accidents. 


PAYS FOR ITSELF IN NO TIME 


In use in many plants, the Tuci-Away 
Hose Reel saves costly hose, prevents 
man-hour-wasting accidents. And it’s 
built for a lifetime of service. Tuck- 
Away, Jr., No. 2400, handles 12 ft. of 


.3¢" hose; capacity Tuck-Aw;y, St. 


No. 2401, 18 ft. of 1/," hose. 


FOR IMMEDIATE DELIVERY, order through 
your distributor or write us for deta 
and prices. Also send for Catalvg No. 10 
describing reels for larger size //0Ses @ 
many other Schrader industrial 
designed for efficient air control. 


SCHRADER PRODUCTS FOR INCREASED PRODUCTION—GREATER SAFETY 
Air valves, 2, 3,4 way e Machine Operating Air Sets ¢ blow guns, quick acting 
couplers e safety devices e aircylinders e air ejection sets « hydraulic gauge> 


A. SCHRADER’S SON, Division of Scovill Manufacturing Company, Incorporated, BROOKLYN, NEW YORK 
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yrmal takeoff weight of these planes 
ys around 3 tons. At any event, the 
skeoft of the overloaded plane with 
ie aid of the battery of rockets was 
mecesst al. 

This experiment had been made in 
sat secreey in Aug. 1929, and nothing 
ms hectd of it again until it found 
sractica! application during the Battle 
f Britain. The Luftwaffe then launched 
werloaded bombers from small impro- 
ged air domes in Holland and Belgium. 
he bombers had a kind of metal grat- 
ng fitting ‘the bottom of the fuselage 
1d carrying the rockets, which were 
ienited <leetrically by the pilot when the 
ogine was running with full power. 
When tie rockets were exhausted, the 
rating dropped off the plane, which 
as by then in the air. 











———— 


America at War 
(Continued from page 113) 


ngland—with ,all the jet impellers, or 
hatever he has in that bag—are a 
ivaway. The air war is being fought 
ith standard equipment, all two, three, 
ive or more years old, subject to im- 
provement as fast as design changes 
an be proved up. The Germans know 
tall too well, for that is the way they 
eat their European neighbors to death 
nd socked England a stunner. The 
rick weapon thing will certainly fail. 
You cannot separate technical talent 
fom productive power, because one is 
»0 good without the other. Technology, 
ike productive power, takes a lot of 
man-hours and requires top spirit and 
he backing of the whole people. On 
hat basis it can be shown that Germany 
s failing, not-only in production but 
in technology, while the Americans, 
he Russians, and the British all are 
m the climb in development. A gen- 
nal told a newspaper man _ recently 
hat the Germans are losing not because 
ley are in retrogression but because the 
allies are improving—whieh is perhaps 





yer better way of putting it. 

Rin No better summary of this thesis 
drap Meld be found than a statement made 
invita eently by Col. Frank C. Wolf, chief 


te armament laboratory of the Army 
ME Forees Materiel Command. He has 
isted 19 firepower improvements which 







wits ive made American aireraft increas- 
Tuck Maes!’ formidable. 

2 ft. of The Colonel cites: heavier caliber ma- 
1, St Mine guns, heavier millimeter rapid- 






cannon, power operated turrets, re- 







rough uitely-controlled and power-boosted 
oy chine uns, remote fire-control sys- 
rses.and Mum's, increased gun power in both nose 
rod nd tail positions, interchangeable nose 





trets for a light bomber, multiple 37 
= €annon mounts for forward fire, 
ultiple gun turrets for night fighters, 
tward-firing fixed 20 mm. cannon in 
light bomber, automatic firing corree- 
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The part of ALLENS 
/s to HOLD parts... 















Until the one-piece machine is built we’ ll 
be dealing with parts. And the parts of pro- 
duction- and war-machines are made of the 
strongest suitable materials. These seldom fail 
in the unit; they commonly fail in the assem- 
bly. Something —just one fastening —lets go, 
and the machine 7” toto quits. Try to figure 


the cost in a hard-pressed tool-room, or a still 


mofe hard- pressed battle line! 


ALLEN Hollow Screws might initially cost 
more than certain other types of screws or 
fastenings. But by standing more they stand 
you less, — less the cost of failures. There’s 
only one standard of value in fastenings: — 


the most DEPENDABLE are the /east expensive. 


Order through your local Allen Distributor, to take 


advantage of his mass- purchasing agency for your locality 


THE ALLEN 
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MANUFACTURING COMPANY 


HARTFORD, ¥*& ALLEN ye «CONNECTICUT, U.S.A. 


PROTECTED 


by Lu brication 


walrus wears layers 


fur coat the 
of oily tissues 
the rigors of 


Under his glistening 


protecting him from 
the Arctic. 


‘4 all work- 
Under the surface—in 4 
ing parts—the NORGREN LUB 


NTROL UNIT _ protects 
from the rigors © 
three-shift war-time operation. _ 
air that drives your machine “ree 
100% lubrication to every wor ae 
surface. PLUS protection aga “a 
rust and corrosion when the too 


idle. 





RO- CO 


your air tools 


The one right method of salon 
and cylinder lubrication. Quic 4 
nd easily installed. Size and typ 
f t. Smooth op- 


ee 5 
for every requireme 
eration guaranteed. Pays for = 
quickly in reduced tool wear 4 


oil consumption. Write for catalog; 
detailed information and prices. 





c. A. Norgren Co., 220 Santa Fe 
Drive, Denver 9, Colorado. 


GET CATALO 








G 400 





tion in fixed fighter guns, improved gy, 
puting sights for all gun positions, gy); 
placed for maximum protection, fight, 
gun sights that extend sighting rang, 
combination gun sights and dive bom 
sights, personnel flak suits and armory 
helmets, improvements in armor plat 
and bullet resisting glass, and iinproy 
ments in gun-sight aiming-point ¢ay. 
eras. In addition, Col. Wolf said they 
are about 70 airplanes of  differey 
types at the Wright and Eglin testing 
fields. 

The above list deals with’ gun phasg 
only; if all phases of military aireraft 
development were included, the lig 
would be pages long. Projecting (Co, 
Wolf’s report into the future, one may 
reasonably conclude that the crews of 
combat planes will be concentrated be 
hind armor, with controls leading to ql 
guns. Official statements recently hay 
mentioned airplane armor a_ /hialf-ind 
thick. Presumably this refers to super 
heavy bombers. 

Next thing you hear it will be an ind 
thick, and the contest between fire powe 
and armour will go on and on, as it has 
for years in warships—and as it did 
in tanks. It is worth noting that the 
race seems to have been won by th 
guns in the case of tanks. But dort 
bet either way in the air. 

Despite the aforesaid 70 test-mode 
aircraft there now seems to be a com: 
bining and narrowing of the many fune. 
tions of warplanes into fewer type. 
The principal planes in Allied force 
are now doing something of everything. 
That is, the bombers and fighters aul 
patrol jobs are all bombing and fight 
ing and patrolling. There is still mue 
difference between a heavy fighter and 
a medium bomber, but there is becom 
ing less all the time. Fighters are do 
ing more bombing every day, and the 
bombers are becoming more maneuver 
able for fighting work. No one can si 
whether the paths of these types wil 
eross making them one and the sam 
thing in the future. For the time be 
ing, the fighters are taking on mom 
assault and bombing power because 0 
increasing engine power. Furthermore 
they are getting more range. Any day 
now you can look for news that fighter 
are escorting bombers to Berlin in fu 
strength. 

We have beaten the Germans in tech 
nical development, but we are not evél 
in a technical contest with the Jap. Ai 
Force officers still say, after two year 
of air war with Japan, that Nip equ? 
ment is almost a hundred percent copy 
cat. The Jappos appear not to hav 
achieved a single major development i 
aviation. But that doesn’t prevent thea 
from building a lot of pretty good al 
planes that will kill a lot o! people. 

If you were a Jap (sit down, we 
just pretending) this is how the ™ 
would look to you: Your belief th 


AVIATION, January, 








diel Train for an Important War-Time Position 


ns, £Uns 


“Tas INSTRUMENT TECHNICIAN...and 


ve bomb 

Armored 

: ee | for a Prosperous 
prove. — ‘ 


coll an ae bs Post-War Future 


id there 


‘lifferent ‘ i : 
testing be ‘7 YOU can be one of the important In- 
: : st strument Technicians who are playing a 
i Dhasey ) vital part in America’s war-time aviation 
aircraft ; 3 4 industry. Airlines, instrument manufac- 
the lig : turers, aircraft factories and the civil serv- 
ing Cal 4} _ ice need more Instrument Technicians. 
one may Many schools need instrument instructors. 
-rews of SPARTAN’S superior specialized instru- 
‘ated be ment training can qualify you for one of 
ng to all / these splendid positions . . . can greatly 
tly hay improve your opportunity when you are 
half-inch ee called to military service. You will also 
‘0 super. Pe. be prepared for lifetime professional 
a ty = — in the great post-war aviation in- 
> an inch “ . ~ : ustry. 
we ri _ Most Complete Civil Instrument School 
s it dl » _ a ( in U. S.—The SPARTAN School Instru- 
that th Ps , : a : {s = ment Department is regarded as one of 
“by te ame — iB the most complete of any civil aviation 
ut don't si school in the United States. The depart- 
ment is set up in air-conditioned, fluores- 
snail cent lighted rooms, and is complete with 
ca all the latest instruments and testin 
a tell equipment. You get skilled personalize 
Mm types instruction plus actual experience on air- 
3 ted craft instruments, including the Sperry 
erything gyto-horizon, the automatic pilot and 


ters and a : a others. When you graduate from SPAR- 
nd fight ey ' TAN as an approved Instrument Tech- 
eg es nician you have the “know how” to rate as 


‘ill muel ; : 

hter and : : a valuable man in the aircraft industry. 
ma | a a Many SPARTAN Instrument Techni- 
and thi © Ro cians are hired before they complete the 
aneuver course, and report for duty immediately 
“ean sat upon graduation. Now is the time for 
pes vil men and women 16 years of age and older 
he sam@ to get a speeded-up specialized education! 
peal y SPARTAN offers you superior training 
poles ’ : in all the important aviation career 
ae courses listed below. MAIL THE COU- 
— Ls : PON for catalog giving complete facts. 
~ “4 | : mm... Next regular semester starts March 27th. 
2 Instrument students are accepted each 
4 ; ; Monday. 


TAN Sscuon of Assos 


F SPARTAN AIRCRAFT COMPA 
wo years 


— and LOLLEGE OF AERONAUTICAL ENGINEERING 


IVEISIOM OF SPARTAN SCHOOL OF AERONAUTI 




















to havé 
oment D SPARTAN SCHOOL OF AERONAUTICS—Capt. Mexwell W. Balfour, Director CHECK Couns vee — ® 
ont thes ee Dept. Al4, Tulsa, Oklahoma ll. ad lchan ae P 
} be he your Catalog, describi in detail the SPARTAN Ih checked, also stati tuiti d livi eo 
ood alr aie new t I 4 escribing in deta e courses ave checked, also stating on an iving Cc pone oe Ai ‘ or Engine 
le. ing echan 
e0P: ; O Commercial Pitot © — Communiea- 
im, " OC Commercial Flight [5 Private Pilot 
aye Instructor Weather Forecasting 
the 0D Airline Service Women’s Instra- 
ief tha Ae Mechanic (A&E) ment Technician 
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Toms and Calibrates all Types of 


Propellor Governors 





Easily .. Completely . . Accurately 


This Liberty Test Unit (Type 102) tests and calibrates all functions of al 
aircraft propellor governors of all types. It checks the governing range, J 
governor sensitivity and response . . . tests the relief valve pressure sei- 

ting and pressure cut-out switch operation of Hamilton Standard gov- te 








ernors .... makes internal leakage measurements and burst pressure th 
tests. Mounted on heavy casters, readily portable about the shop. Used G 
by U.S. Navy, British Government and aircraft manufacturers. Write F 
for complete information. ai 
Q} 
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yu «od all your bunch are sons of 
heaven and destined to rule the earth 
has been confirmed in the Mikado’s cap- 
ture of an enormous empire. You have 
neld it for two years, and the enemy 
has merely chipped off a piece here and 
there and killed a mere few thousand 
of your soldiers. True, your air mis- 
jons and your naval forces get licked 
ip 99 out of every 100 contacts, but if 
you are one of the herd you don’t hear 
of it, and if you are an official you dis- 
wiss it, because those things have only 
happened ’way out on the rim of your 
empire. From where you sit, none of 
your industrial or population centers 
or true military strong points are within 
dfective bombing range. 

All the ingredients of collapse are 
present in Hitler’s set-up, but none of 
them is visible in. the Jap drive. It 
_ till has to be hammered into them, with 
heavy blows, as the President said, all 
the way from Paramushiro to the 
Netherlands Indies. It may be said 
that we are still “consolidating” along 
the routes to Australia. 

But Allied blows wear the Japs down. 
MacArthur is turning them back with 
less than 5 percent of U. S. war power. 
In November the Japs lost 553 planes 
and 74 merchant and naval ships against 
91 American planes and l. destroyer. 
that loss to the Japs is pretty lieavy. 
trom the estimate standpoint it’s. about 
half of their total monthly production. 

Several of the world’s longest bomb- 
ing missions have been flown against the 
Jap island positions lately, and Maj. 
Gen. Willis H. Hale, commanding the 
th Army Air Force, says the air attack 
will get truly tough. 

Invasion of the Gilbert Islands and 
the taking of the Tarawa stronghold 
wmprise the first step, according to 
Navy Seeretary Frank Knox and Adm. 
Chester W. Nimitz, commander of the 
Pacific area, in a new plan to fight a 
direct northwest route to Japan proper. 
This does not mean that progress will 
be island-by-island. The eventual con- 
centration of British and American 
aviation and seapower in the East will 
enable the Allies to bypass the pinpoints 
and attack the major approaches to 
Japan. 

The big moment everyone is waiting 
tor, of course, is a show-down battle of 
lets and attacks in force by the B-29’s. 
Gen. Claire L. Chennault’s 14th Air 
Foree is needling the Japs in China 
as best it can, almost entirely cut off, 
exeept by air at too-long range. Mean- 
ime, you ean take all but official com- 
ment on plans for attacking Japan as 
pure guesswork. Just get a map and 
make your own. 

For the record, some notable events 
of reeent weeks: After centuries of dry 
death at sea, this war brings several 
ways of ynsalting sea water for people 
adrift, frequently airmen. The Allies 
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So READS THE SIGN 
on our office entrance in Wilkes-Barre. 
More impressive signs of the superiority 
of Pressed Steel products are to be found 
in the great aircraft industries from coast 
to coast where equipment of the finest 
quality is a must. These are the aircraft 


plants where you are sure to find Pressed 
Steel products installed for operations 
that demand every saving in time, space 
and’ fuel. Weighing 70% less than the 
ordinary, Pressed Steel products rate an 
“E” for excellence in achieving plant 
production results that are more uniform, 
more efficient and more economical. 

A wire, card or blueprint will secure 
for you the services and counsel of our 
expert aircraft plant analysts. 


© 


THE PRESSED STEEL COMPANY 
of WILKES-BARRE, PENNSYLVANIA 


BRANCH OFFICES: 312 Curtis Bldg., Detroit; 1914 Vermont Ave., Toledo; 
1915 Engineers Bldg., Chicago; 254 W. 3lst St.. New York; 415 Petroleum 
Bldg., Houston, Texas: A&M Accessories Ltd., 19 Melinda St., Toronto, Canada 


PRESSED STEEL COMPANY PRODUCTS: Carburizing and Annealing Boxes, 
Thermocouple Protection Tubes, Seamless Steel Cylinder Caps, Seamless 
Steel Neck Rings, Welded ‘Alloy Tubing for High Temperature and Corrosive 
Application, Radient Tubes, Inner Covers and Base Sheathes for Steel Mills 








attacked the Balkans, in long-windg 
B-25’s. AAF hit Norway from Epp. 
land, 700 mi. farther than the run 
Berlin. If Stalingrad was the tun 
of war in Russia, the crushing of Be. 
lin by Allied bombers may mark ti 
last mile in Europe. The greatest gj}. 
time assembly of carriers went to thy 
attack on Wake Island. A B-17, pi. 
turesquely called the “Knockout Drop 
per,” completed its 50th mission in th 
mission to Norway. A flight of 8th 4j 
Force heavies went 1,300 mi., expose 
to enemy attack without escort. Amer; 
can bomb-earrying fighters made the 
first attack in force on European 9} 
jectives. The death toll of bombs o 
Kurope reached. 10,000 to 15,000 pe, 
sons per day of full-scale action. 

Here at home the big news was thg 
“up” in airplane production, whic 
climbed over the hump as a result of 
long and arduous efforts by may 
people representing the industry, labor 
and the government—so many of the 
that not even the leaders can be nam 
in this space. If you had to pick oy 
just one for special honors, Charlq 
Wilson, chairman of the Aircraft Pr 
duction Board, would be as good : 
candidate as any. Manpower, last o 
the aircraft problems, is just abou 
licked, and production takes on the kin 
of roll that’s been diligently sweated fo 
these two years. 

Indications are that domestic air legi 
lation, of which the Lea bill is the key 
stone, is inseparable from foreign ai 
policy and therefore will be in proces 
for a long time yet. Viewed fra 
Washington, it looks as if every gover 
ment agency and private interest yo 
can think of has an oar in the busines 

Everybody is keeping a sharp ¢ 
on progress in postwar problems. The 
is only one way to sum that up, sho 
of a two-hour harangue: The planner 
are moving inevitably toward combiniy 
contract termination, plant liquidatio 
disposal of surplus equipment and éi 
persal of manpower, all as one big j0 
One cannot be considered without t 
others. The program will all be unde 
one head, possibly the War Producti 
Board, but the same agencies that mobi 
ized war production will be direct 
responsible for demobilizing it. 





Cruise Control 
(Continued from page 227) 


Complicated charts and graphs ha 
been efficiently utilized by these trail 
flight engineers in efficient flight pl 
ning. In applying efficient cruise “ 
trol procedures to operations which 
not support the presence of a fis 
engineer, simplification becomes 4 P! 
mount issue. Such simplificetion, bo 
ever, should be accomplished only af! 
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- busines TODAY— “on land, at sea and in the air”, on fighting fronts and 
harp ey 
ms. ee production lines- NORMA-HOFFMANN PRECISION BEARINGS are con- 
up, § ‘ 
Bence _ tributing to the Victory that will clear away the clouds of war. 


quidatior 


i ‘ TOMORROW — bettered by the added skill and experience 


thout th 
= = gained in war-time — they will be equally instrumental in solving the 
’yoauctl 
hat mobi 
> direct 
it. 





problems of design and production of a world at peace. 


ol ' ie ° . Let our engineers work with you, NOW, 
27) , 
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ight pla a veey NORMA-HOFFMANN BEARINGS CORP'N., STAMFORD, CONN., U.S.A. FOUNDED 1911 
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A Pioneer 
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Cipilining fhe 


for countless production and maintenance jobs from cleaning fuel lines to camouflaging ship 


@ DeVilbiss is a master of air, too—recognized as a leader 
in putting air to work for the aircraft industry—compress- 
ing, cleaning, regulating, controlling, transmitting and 
utilizing air for hundreds of operations. 


DeVilbiss is a leader in designing and building equipment 
that compresses air for many forms of service—from spray- 
ing camouflage paint to cleaning fuel lines. Over many 
years of compressed air experience, we have developed a 
broad line of air-cooled compressors that achieve the 
highest efficiency and the lowest cost of compressed 
air production. 


Then there are the DeVilbiss Guns that apply many mate- 
rials, from cement for wing fabrics to castor grease for idle 


in Making Air Serve the Aviation Industry 









































engine cylinders. DeVilbiss Exhaust Equipment speed 
other operations from cleaning small engine parts t 
painting huge bombers. DeVilbiss Hose and Connection 
convey air, oil, water, gasoline and solvents. DeVilbis 
Material Tanks pressure-feed protective coatings in 
tubular landing gear -sicuts. 


Perhaps DeVilbiss’ unique 55-year air experience co 
tains some ideas on utilizing and handling air that wi 
improve your operations. A DeVilbiss field engineer wi 
be glad to give you that help whenever you need it. 


THE DEVILBISS COMPANY, Toledo 1, Oh 
Canadian Plant: WINDSOR, ONTARIO 


















SPRAY EQUIPMENT * EXHAUST SYSTEMS + AIR COMPRESSORS + HOSE & CONNECTIONS 
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, extensive engineering analysis has 
en made to determine the most effi- 
‘nt simplification possible. In this 
ward, two basic questions must be 
wered in the analysis: First, what 
of simplification is required? 
Seond, which power control system is 
ust efliciently applied—with the speci- 
tod degree of simplification under the 
pected conditions of operation? 

In operations where flight engineers 

»engaged, it is considered that there 

»numerous potentialities for simplifi- 
ation of cruise control procedures with- 
mt loss of over-all operating efficiencies. 
Kuch simplification would release the 
ight engineer for other duties as well 
simprove his contribution to the safe 
nd efficient conduct of a flight. 

Also, simplification of some flight 
ggineering procedures which are pres- 
mily too complicated for the average 
fight engineer would allow an improve- 
ment in cruise control efficiencies. The 
vriation of propulsive efficiencies with 
engine rpm., airplane speed, and altitude 
of flight is a factor which exemplifies a 
potentiality for simplification from the 
theoretical and flight test status to a 
sractical airline operation procedure. 

Probably the most valuable instrument 
which could be added to the instrument 
panel of a transport plane, in the inter- 
ets of improvement in cruise contro] 
dficiency as well as simplification of pro- 
cedures, is the horsepower meter. An 
accurate horsepower meter would elimi- 
nate the complications and inaccuracies 
of present day power setting procedures, 
as described in a previous article of this 
‘ries, 


Improvement in Accuracy of Fuel 
Consumption Indicators 

fuel consumption indicators are of 
wo basic types. One designates the 
actual rate of fuel flow to the engines 
in either gallons per hour or pounds 
per hour. The second type continuously 
indicates the total quantity of fuel on 
board an aircraft at any time. By an- 
alyzing these readings over periods of 
tme, the rate of fuel flow can be deter- 
mined. 

Neither type of indicator has been 
developed in practical models to suffi- 
nent accuracy to be considered entirely 
utisfactory. The best fuel flowmeters 
are accurate only within operating limits 








Where Wood Meets Wood 


_..make the glue line - 
the safety line! 


Weldwood Glue is stronger 
than the wood it fastens 


When flak concussions or air pockets toss your 
planes around, there’s one thing you can be sure 
of—the parts you bonded with Weldwood Glue 
will hold at the glue line. 


The amazing strength of this plastic resin 
adhesive has been demonstrated by long use and 
proved by scientific shear tests. 


Water- and moisture-proof, Weldwood Glue 
is impervious to bacteria and rot. 


Applied cold, it’s quick-setting. Mixed just by 
adding tap water to the powder. 


Seems worth looking into, doesn’t it? Packed 
in 100 lb. and 300 lb. drums from your Mill 
Supply Dealer or Industrial Distributor or use the 
coupon below for quick action. 





of 2 percent. Such an accuracy would 
‘ppear to be good in comparison with 
other instruments. 

Imporiance of the fuel flowmeter, how- 
er, in insuring safe and efficient cruise 
‘ntrol is such that an improvement in 
Mecuracy is strongly desirable. For 4 
‘ample, on a transocean hop normally Name 
requiring 3,000 gal., the possible error of ‘“ 
* Percent requires that 60 additional ~. 
tillons cf gasoline must be placed on _ ee Address 
ard the airplane to allow for the fuel — 

Wmeter error. The 60 gal. then repre- 


Approved by U.S. Army, Navy, Civil 
Aeronautics Authority and Maritime | W E L D Way D 
Commission. 

WATERPROOF GLUE 


UNITED STATES PLYWOOD CORPORATION 
Weldwood Glue Dept. 47, 55 West 44th St., New York 18, N. Y 
Please send literature, sample and prices of Weldwood Glue. 





Company 








My source of supply i 
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F. M. Young built engine cooling radiators for the Glenn L. 
Martin “‘round the Great Lakes endurance flight’? back in 1913. 


Aeronautical 


HEAT TRANSFER EQUIPMENT 


Men of Young Radiator Company have pio- 







OIL neered in the building of better heat transfer 
TEMPERATURE : : ; 
| REGULATORS equipment. YOUNG Oil Coolers, Oil Tempera- 


ture Regulators, Radiators, Supercharger Inter- 
coolers and specialized heating and cooling 
units for both liquid-cooled and “air-cooled” 


RADIATORS engines, are the result of training and experi- 

FOR LIQUID ? cs : 
COOLED ence that started with the building of cooling 
ENGINES 


equipment 30 years ago. 


YOUNG Heat Transfer Units now in service 
in training planes and Allied combat planes 
a over many fighting fronts incorporate the 

VALVE advantages of this long experience. YOUNG 
engineers will comply with specification changes 
to meet demands of military combat; equip- 





ment will be built to the requirements you 







OVER- meet. a on EB 
CONTROL have to ee We on . your sae 
problems, as well as ‘‘straight line production” 
POPPET 


of standard units. 


YOUNG RADIATOR CO.) suvzonos 
Dept. 294-A, RACINE, WIS., U.S.A.) PRODUCE MORE 
| SALVAGE SCRAP 
Distributors | WIN THE WAR 
PACIFIC AIRMOTIVE, Burbank, Calif. 
AIRCRAFT STEEL & SUPPLY CO. j 
Wichita, Kansas 








HEAT TRANSFER PRODUCTS 


Oil. Coolers - Gas, Gasoline, Diesel Engine Cooling Radiators - Intercoolers - Heat 
Exchangers - Engine Jacket Water Coolers - Unit Heaters - Convectors - 
Condensers - Evaporators - Air Conditioning Units - Heating Coils - Cooling 


Coils - And a complete line of Heat Transfer Equipment for Aircraft. 
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sents the removal of 360 Ib. of paylog 

The fuel quantity type of instrume; 
is inaccurate to varying degrees, 
best, the accuracy is consistent 
to within 5 percent and in some transpogf 
installations of the last few years th 
accuracy of fuel quantity gages hag po} 
been dependable within 20 percent whic 
of course, renders the instrument useleg 
for purposes of cruise control. 


Improvements in Specific Fuel Consum, 

tion Charactistics of Aircraft Engine 

“Pounds per brake horsepower hoy 
is the most widely used term for measny 
of specifie fuel consumption. ‘The pop. 
mal value in domestic air transpo 
operation of specific fuel consumption 
has been approximately .45 Ib./hbhp,/hr 
for normal cruising operations. Pog. 
bilities for improvement in present dy 
engines would appear to be great, judg 
ing from values which have been attainej 
under carefully controlled operation, 
as well as test conditions. 

Many proposals have, of course, bee 
offered for improvement in this field 
Diesel engines, improved carburetio 
systems, improved fuel, and better en 
gine design all give promise of lowe 
fuel consumption in the future. Th 
factor of fuel consumption must } 
recognized to be of an importance which 
increases considerably with long-rang 
operation. 

As an example, let us take two air 
lines operating between New York ant 
London with one stop. One airlin 
operates airplanes equipped with 
gines which have a specific fuel con 
sumption rating of .45 Ib./bhp/tr, 
while the competitor operates simil 
airplanes at a rating of .405 Ib./bhp./hr \ 
a better fuel consumption by 10 percen 
If the normal payload is 4,000 Ib. andi y; 
the normal fuel load is 3,000 gal. them 
the improvement of 10 percent in fre 
consumption will allow an increase i 
payload of 45 percent (1,800 1b.). Th 
operator of the more efficient equipmeam *8 
ean then either operate at reduced rate 
or realize much greater profit at the sam 
rates of revenue. Tl 

The improvements in engine fuel con h 
sumption must not, of course, be at tay 
expense of reliability of operation. 4 
the same time, however, the engine e Kg 










signer must be made to understand th of 
value of engine fuel economy, whi th 
extends beyond the immediate saving MH op 
fuel consumed. Actual value of the 3) * 
gal. of fuel saved in the above exampl Al 


may be worth less than $60—yet th 
additional 1,800,'lb. of payload mad 
possible by the fuel economy will hav 
a value of $2,000-3,000 for each trans 
atlantic flight made. 
Improvement in Flight Dispatch 
! Procedures 

Many methods of flight dispateh ha 

been evolved and are in operation. Thes 
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HEN you pick up your paper to- 

night and read of another relentless 
liberator, Fortress or Lancaster bombing 
attack, the kind which are gradually pul- 
vetizing Nazi industry into a pile of so much brick dust, 
say a prayer for a fearless little group of flyers who, days 
ago, armed with only a battery of cameras, flew up and 
down Ack Ack Alley in a hail of hot steel to make it 
all possible. 


These flyers, affectionately dubbed the “Focus Cats,” are 
the Photo Reconnaissance group working with the 
lighth Air Force. Prowling the backyards of Hitler’s 
Fortress Europe, they have already mapped a good part 
of what is to be the Second Front. Their work is picking 
the targets for tomorrow. Their lenses have been trained 
every acre of ground over which, eventually, Allied 
soldiers will drive toward Berlin. When the time comes, 
Allied troops entering occupied countries, even Germany, 
vill be familiar with every foot of terrain that lies ahead. 


MANUFACTURING CO. 
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The large missiles pictured above, wicked 

enough looking to be their death-dealing 

cousins, are flash bombs—but one of the 

highly important manufacturing tasks 
in chemical engineering assigned to McAleer. Timed 
to explode out of the camera field, they turn dark- 
est night into daytime brilliance and make picture 
taking possible from as high as four miles above the 
ground, 


Military pyrotechnics alone are not all of the For- 
Victory products of the McAleer Company. There are 
others which extend into the fields of military aero- 
nautics and hydraulics—yes, and embrace our complete 
industrial finishing facilities as well. ON THE HOME 
FRONT we fight the war, too . . . by furnishing guality- 
controlled finishing materials and methods which help 
most industries contribute more to the war effort. If 
increased finishing efficiency can help YOUR war effort, 
our advisory facilities are at your service. 


Manufacturers of Quality-Controlled 
Finishing Materials, Military Aircraft 
Sub-assemblies and Pyrotechnics..: 


i ROCHESTER, MICHIGAN 



















ARMY’S AMPHIBIOUS 
TRANSPORT 


for troops, ordnance, supplies and ; 














for the evacuation of wounded 
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EDO 


AMPHIBIOUS 
FLOATS built for the needs of 


with retractable wheels AIR-SEA-LAND WARFARE 













An Edo achievement — Developed by Edo engineers, these giant twin floats, equipped with 





retractable wheels for operation from beaches and landing fields, represent a notable war-time advance 






in the design of seaplane float gear. 


EDO AIRCRAFT CORPORATION, 492 SECOND STREET, COLLEGE POINT, L. I., N. Y. 






Photographs show the Douglas C-47 “Skytrain” on Edo Model 78 Amphibious Float Gear. 





EDO FLOAT GEAR 


SERVES THE UNITED NATIONS 
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dures vary in the responsibilities 
4 authorities assigned to the two 
ple who are directly involved in any 
cht clearance—the flight dispatcher 
4 the flight captain. Some systems 
, based entirely upon the judgment of 
, flight dispatcher, while others de- 
nd entirely upon the flight captain. 
ically, the decisions which must be 
ie in flight dispatch procedures, re- 
rdess of the type of system used, 
solve themselves into these two ques- 


¥ Are flight conditions such that 
fight can operate with safety? 

9, How much gasoline is required to 
sure a safe operation? 

Both of these questions are at present 
swered {hrough conferences, exchange 
opinions, and basic experience of the 
rsonnel involved. 

The potential for improvement in the 
ht dispatch procedures is considered 
lie largely in provisions of analytical 
is for personnel involved in making 
we decisions. Such aids should be de- 
med to effectively help analyze the 
isting atmospheric conditions. The 
alysis thus provided should be of sub- 
ntial aid to the personnel who must 
y the responsibility of flight dis- 








In general, the problems of improving 
uise control are mainly concerned with 
uipment efficiency. It is only natural 
at questions of basic reliability have 
ays been considered of such impor- 
nee as almost completely to overshadow 
mipment efficiency. Progress of aero- 
utical engineering and the competi- 
¢ future is such, however, that equip- 
mt efficiency will become of greater 
i greater importance. 





One-Man Dolly 
(Continued from page 224) 


we was only a .002 in. clearance be- 
ten propeller hub and shaft. 

Kittel’s machine consists of a me- 
banical ram to lift the blades to the 
mper level, with a supplementary 
ud-operated hydraulic ram with a 
ittilever shaft attached to a rack and 
nion gear, which moves the propeller 
mward, projecting it above the plat- 
im to the engine shaft. The shaft 
sa travel of 22 in. The mechanism is 
ounted on a horizontal, Y-shaped dolly 
i three rubber-tired wheels. An at- 
tied handle enables the operator to 
lit along like a wagon. 

An “L”-shaped arm is attached at 
git angles to the cantilever shaft with 
lt base part of the “L” parallel to the 
ur. The base of the “L”’ fits between 
No of the propeller blades, and a yoke 
the top of the “L” cups around the 
itl, A safety catch at the yoke locks 
Mund this blade and prevents the pro- 
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peller from tipping vutwards. All 
points where the arm touches the pro- 
peller are protected by rubber pads. 

The supporting arm has a two-way 
swing—horizontal and vertical—so that 
the orifice in the hub and the crank 
shaft can be lined up without changing 
the position of the dolly. 

In mounting, the propeller slides 
from the painting rack onto the dolly’s 
arm, is locked in place by the safety 
cateh, and is then wheeled to the ship. 
Next, the electrically controlled me- 
chanical ram is operated, raising the 
propeller hub to approximately the 
same height as the shaft. The final 


height adjustment is accomplished by a 
few strokes of the hand-operated hy 
draulic ram, raising or lowering the 
propeller the fraction of an inch neces 
sary to meet the .002 in. clearance 
With a slight swing of the arm for 
alignment, the propeller slips onto the 
shaft. Then the safety catch on the 
yoke is removed, the arm is lowered 
clear, and the dolly is wheeled -away 

The entire operation can be com 
pleted by an untrained operator ip 
about 7 min., while a worker familiar 
with the procedure can do it in 5 min 
or less. 

The Whiting Corp. Aviation Div. 








EO) Ae Be 
WEL 


PROBLEM 


How to repair this cast iron ex- 
haust with a color matching, heat 
resistant weld? With high temper- 
ature, fusion welding there was 
great risk of stresses, new cracks, 
and distortion even in the hands 
of the most skillful welder. Bronze 
brazing could not be used since 
the job requires a perfect color 





EUTECTIC 


(Means Lowest Binding Alloy) 


PERATURE 
DING 


NO GENERAL 
PREHEATING 
REQUIRED FOR 


WELDING 
CAST IRON 


SOLUTION 


Eutectic Low Temperature Weld- 
ing Alloy No. 14 was tried. lts low 
binding temperature (950-1400°F} 
eliminated risk of stresses, new 
cracks, and distortion. Many jobs 
require only slight local preheat « 
Weld has high heat resistance « 
Easily machinable « Perfectly color 



































Originators of the Low T 


40 WORTH 





match. matching. 
EUTECTIC LOW TEMPERATURE WELDING ALLOY RODS FOR CAST IRON 
We. Purpese Binds at °F. Tensile Strength, Lbs. psi | Machiaable 
15 | Filling cracks, defects 354°- 600° 1,140 (pressure) Yes 
14 | High strength joining 950° - 1400° 48,000 Yes 
16 | Joining cast iron to steel 1300°- 1600° | 117,000 Yes 
248 | Cast iron not subject to stresses 38,500 Yes 
24 | Cast iron subject to stresses 20-30,000 Yes 
For oxy-acetylene: Eutectic Nos. 14, 15, 16.| For AC-OC Metallic Arc: Eutectic Nos. 24, 248] 
rt of 43 Eutectic 's tor every metal and every ing job available free upon request. 


36 PAGE “KNOW-HOW” MANUAL § —WRITE TODAY! 
Tells How Eutectic Can Help You! 








*Reg. U.S. Pat. Off, 


| a OW i tO Le 


WELDING ALLOYS COMPANY 


emperature Welding Process 


SITREG es, MEW YORK,13, NV 
































Harvey, Ill., has been licensed by the 
inventor to produce this propeller posi- 
tioner for other aircraft manufacturers. 





Postwar Appraisals 
(Continued from page 119) 


before that type of craft can safely be 
put into the hands of the public. 

As to the conventional light airplane: 
Yes, here we are going to have a sub- 
stantial development. By the time this 
war is over, we will probably have 300,- 
000 of our sons who have learned to fly. 





Those whose economic conditions will 
permit, will want to continue to fly. But 
that still leaves us other burdles to be 
surmounted. Even if we assume that 
through increased quantity we can sub- 
stantially lower the first cost of the pri- 
vate owner airplane, we are confronted 
with substantial operating and overhead 
expenses. The CAA has estimated that 
prewar direct flying costs in such planes 
amounted to approximately $1.80 per 
hour, while fixed overhead costs averaged 
about $840 a year. Assuming an annual 
use of only 100 hr., we have an hourly 
eost of $10.20, which is reduced to $3.48 
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YOUR ORDER No- 


VARNISH CORPORATION 
MICHIGAN 


GRAND RAPIDS 


What GUARDSMAN FINISHES 
are doing for others... 
they can do for you. 


ar 
@uardsman 


AVIATION 
FINISHES 


speed production 
because they 


—save finishing time 
— cut operations 
—reduce costs 


Exclusive Product of 
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’ Pullman traffic increased”from 3.9 per- 


an hour if the annual use 1s increased ty 
500 hr. 

Further, until there has been dey. 
oped a combination air-road vehicle 
which is not yet on the horizon, tl, 
limitations on aireraft operation and 
landing areas require that it be supple. 
mented by automobile ownership Too, 
there are problems of traffic control jp 
the air as well as on the ground. If, a3 
is expected, the skies over America after 
the war will be criss-crossed by scheduled 
air transportation, then those airways 
must be protected from the itinerant 
pilot. That is a limitation which will ad: 
versely affect wide-spread use of the 
private owner aircraft, especially wher 
it is remembered that as far hack as: 
1939 there were approximately 11,400 
aircraft in civil use in this country’ ’ 

The third categorv is the commercis) 
field, and it is here that I feel that ‘the 
greatest relative growth will oceur, and 
it is in this field that the wisdom of 
governmental policy and regulation will 
have its most profound effect. It should 
be remembered that in 1939 the total of 
all aireraft engaged in scheduled air 
transportation in the United States was 
but 265. Those aireraft served 200 sched. 
uled airline stops—and within a 25 mi 
radius of those 200 stops were located 
55 percent of our total population. 

The 1941 report of the Interstate 
Commerce Commission reveals that of 
all passenger miles covered on railroads, 
highways, and airlines, the distribution 
was approximately as follows: Railroads 
9.71 percent, highways 89.2 percent. and 
airlines 0.44 percent. This, despite the, 
fact that in the six year period frop, 
1935 to 1941, ,we experienced a 5(0 per;, 
cent growth in passenger miles flown on 
domestic scheduled air transports. Dur- 
ing this period the ratio of airline to 












cent in 1935 to 13.7 percent in 1941. 

‘However, here the cost differential be- 
tween the two means of transportation 
was relatively small, the airline rate 
being 5.1e. per mi. compared to the Pull- 
man fare of 4.3c. Further advantages 
of air travel were in complimentary 
meals and, frequently, more direct routes 
with lesser mileage. At the same time, 
railroad coach rates averaged 2.2¢. 4 
mile and bus rates 1.7. Progress is being 
made toward reducing these differentials. 
The direct flying cost of the 21-seat 
Douglas DC-3, which has been standard 
for several years on domestic airlines, 
has been estimated at about 36c. a mile 
or 1.7c. per seat-mile. The 36-seal 
Curtiss Commando, now in production 
for the armed services, has an indicated 
direct flight cost of 50c. a mile, or abou 
1.4c. per seat-mile. 

Lowering the direct flying cost with 4 
corresponding increase in load permlt- 
ting a greater spread of overhead & 
pense offers reason to believe that airline 
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BACK THE ATTACK 


WITH 


WAR BONDS 


**Precision bombing’’ is more than a catch 
phrase. This American achievement is play- 
ing a major role in winning the war. 

Wire helps the bombardier to score a 
bull’s eye. As he approaches the target, he 
takes over guidance of the ship from the 
pilot. Wire helps him direct its course surely 
and accurately to the target. 

There’s in excess of ten miles of wire in a 
Super Bomber ... for ‘‘inter-com’’, landing 
and signaling lights, connections that re- 
lay the condition of engines and fuel. 


Auto-Lite can and does _ make every type 
of the wire that is used in these American 
Super Bombers. You can get complete de- 
tails—in Form No. 838 covering Low Tension 
Cable; in Form No. C-503 covering Steel- 


ductor Cable, the High Tension Ignition | 


Wire now used in the ma- 
jority of America’s fighting 
and bombing planes. A re- 
quest will make sure these 
valuable and imformative 
bulletins are in your files. 


THE ELECTRIC AUTO-LITE COMPANY 


Wire Division 
SARNIA, ONTARIO 
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PORT HURON, MICH. 





UTO-LITE WIRE:CABLE 


MS 2% GREAT MANUFACTURING DIVISIONS, AUTO-LITE IS PRODUCING A LONG LIST OF LIEMS FOR AMERICA’S ARMED FORCES ON LAND, SEA AND IN THE AIR 
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AAF ENGINE INTAKI 
FILTERS MAKE DOUBLY SURI 
HIS STICK NEVER LETS HIM DO 


Riding high in the clouds—alert to any enemy intercepit 
that might make a lucky hit on one of the precious fortress 
he’s assigned to protect—an American fighter pilot deserve 
to know that his ship will respond when he’s forced tot 


w= Typical AAF Airplane Engine Intake j : i 
egypt rs edtines ce Alowtred twist and dodge to escape a withering enemy fire. 


‘, AAF engine intake filters make doubly sure his stick nevé 
“lets him down” for this inexpensive filter unit quarante 
him top engine performance no matter how severe the d 
condition on the front line field from which he operates. 


Filters for airplanes are an important part of our producti 
today—but our complete line of air filtration and proc 
dust control equipment is still available to companies 4 
gaged in war production. Write us for your copy of */ 

in Industry” 





-- 


PVN wy \MIRICAN AUR FILTER COMPANY, INC.,46 CIMIIAT AVE, LOUIS lt 


AIR FILTERS IN CANADA, DARLING BROTHERS, LIMITED, MONTREAL, P. ¢ 
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fares of the future may be more nearly 
competitive with railroad coach rates. 
This in itself should give postwar trans- 
rt aviation a large share of the rail- 
road couch traffic on the longer hauls. 

As for Pullman traffic, over distances 
of 200 mi, it is reasonable to believe that 
ye airlines will absorb a major portion 
of it. In addition, it has already been 
jemonstated that the airlines not only 
iraw their traffic from existing surface 
media but generate traffic of their own. 
his is easy to understand when it is 
remembered that the speed of air trans- 
portation permits many more and longer 
ips to pe taken that would otherwise 
be impossible because of the limitations 
of time. 

But again, in an attempt to be real- 
stie let us assume that all of the railroad 
passenger traffic of 1941, both coach and 
Pullman, went to the airlines after the 
var. The result? Less than 1,600 planes 
if the Commando type could adequately 
arry the load. 

Another important potential of avia- 
ion’s postwar development is in trans- 
eanic and foreign passenger trans- 
hort. The United States had made a 
rood beginning before the war, but in 
ems of numbers of passengers and 
onnage of mail or express, it was rela- 
ively insignificant. The experience 
ained during the war by the Army, 
favy, and air transport companies oper- 
ting under contract with the services 
il, when the story can be told, amaze 
nost Americans. I have complete confi- 
lence that postwar growth in our over- 
fas air transport operations will be 
ignificant, but here again realism re- 
wires that we consider the limiting 
actors. 


Transocean Figures 


In the twelve months ending June 30, 
938, a total of 291,000 passengers 
ived in the United States from 
urope, while 276,000 made the opposite 
ouney. Of those numbers, 74,000 and 
p00, respectively, were in the first 
id cabin classes. Only 34 planes of the 
eof the Martin Mars would be needed 
) handle the latter volume of traffic. 
lere again, the speed of air transporta- 
on overseas will probably engender an 
itirely new elass of traffic, but” the 
tment of cost will continue to be a 
iting factor. 
In the direction of South America 
md the Orient, air transportation will 
Ave a greater competitive advantage 
tause of the time element and the fact 
at surface transportation has not been 
eloped to the same degree on those 
nites that it has on the more heavily 
aveled Atlantic. 
Next, let us consider the probable fu- 
te of air cargo development. In such 
sideration we must make a distinction 
ten domestic and overseas, as well 
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as between freight or commodity cargo 
and express. Here, too, the public has 
been built up to an expectation that ecan- 
not be supported by realities. 

Taking the domestic situation first, we 
must understand that we have in this 
country a highly developed system of 
rail and motor carriers. Prewar, the air 
express cost to the shipper was approxi- 
mately 60c. per ton-mile, rail express 
15c., motor freight approximately 2c., 
and rail freight le. Obviously, the air 
express rate will be substantially re- 
duced, even assuming no improvement 
in present equipment. 


Nevertheless, the disparity in cost is 
such that there is little prospect for 
postwar domestic air freight develop- 
ment, except in those few portions of 
our country where surface transporta- 
tion does not exist. At some time in the 
unpredictable future when new and revo- 
lutionary types of aircraft and motive 
power have been developed, this situa- 
tion may be changed. But such a change 
is certainly not on the horizon as yet. 

In another phase of air express, how- 
ever, the domestic prospect is far more 
encouraging. Enormous progress, for 
example, has been made in packaging 








When electrical parts and materials 
to be installed in planes must “go 
together” in service, there’s a real ad- 
vantage in “getting them together” 
from a single source. Responsibility 
is centralized, deliveries are more 
easily scheduled, “mis-fits” ‘are 


avoided, paper-work is reduced. 


a a i 
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GRAYBAR offers a specialized ser- 
vice to plane builders, supplying 
hundreds of the approved items you 
need for plane wiring, signaling, 
lighting and power supply. 
GRAYBAR offices in principal 
plane centers give local service, with 
individual attention to your needs. 


WRITE FOR THIS CATALOG. This new “Aviation Materials” catalog 
(GB-5018) describes hundreds of electrical items designed espe- 
cially for installation on planes. Get it from your local GRAYBAR 


office, or write: 


GraybaR 


Executive Offices: Graybar Building, New York 17, N.Y. 





and dehydration of foodstuffs. These 
plus luxury food items such: as Maine 
lobsters served in the Middle West 
within 36 hr. of their removal from the 
sea, California flowers sold in New York 
within 24 hr. of cutting, periodicals and 
other high value specialty goods will, I 
believe, provide a substantial market for 
aircraft utilization in continental United 
States after the war. 

In fhe field of overseas: cargo trans- 
port, the prospect is less promising. A 
typical present-day transatlantic air- 
craft, for example, carries roughly 18,- 
000 Ib. of fuel for 4,000 lb. pay load. It 


has been estimated that between San 
Francisco and Australia, the number of 
tankers required to carry the gasoline 
for refueling would be about three times 
the number of cargo vessels required to 
transport the cargo itself. 

While it is difficult to secure accurate 
average ton-mile ship rates, it has been 
estimated that they are but a few mils. 
Even assuming that aircraft cargo rates 
could be reduced to 10c. per ton-mile, 
the conclusion is inescapable that air- 
craft could secure only an insignificant 
portion of the traffic. 

There is a bright side to this picture, 





IS A SPIRAL, T00! 


Standard the world over for more than half a century, 
“Yankee” Spiral Ratchet Screw Drivers are now help- 
ing to produce a tornado of ordnance to flatten the Axis. 
Simple, compact, strong, and ingenious, they and other 
“Yankee” Fine Mechanics’ Tools are saving time, trouble, 
and money in the Battle of Production. At war’s end, of 
course, they will again be available where and when you 
want to buy them . .. and they'll have new war-tested 
skill behind them. Meanwhile, treat them right. Tools 


are weapons of war. 


Order from your supply house, or write North Bros. Mfg. 
Co., Dept. AV-144, Phila., Pa. Furnish priority ratings 
whenever possible, and every effort will be made to fill 


your orders. 


“YANKEE” SPIRAL SCREW DRIVER NO. 130A 
A Size for Every Purpose 


me 7:V 1.4 3 a ole) B 


make good mechanics better 


North Bros. Mfg. Co., Phila. 33, U. S. A. 
Established 1880 





however, that should not be indemg; 
mated. Vast ureas of the earth’s surf, 
both on this continent and in A fricg a) 
Asia, still have no surface tran: portati 
and usable roads are few an‘! far} 
tween. Despite the existence of yy 
stores of natural resources in th 
areas, it is uneconomic to build git 
railways or, in many cases, 200d yoqj 
ways. The flexibility of air transpo 

tion, requiring as it does only termi, 
points with no intermediate connectiog 
makes it the logical means for the deyal 
opment of these areas. 

Even before the war we had, 
Alaska and in Central America, amp 
demonstration of the reliability, a 
ciency, and economy of tha‘ type , 
operation. The contribution to 
world’s standard of living, offey 
through opening of such addition 
areas and resources, is intriguing, 

Now, let us examine the probable ¢ 
fects of the estimated development , 
the aviation manufacturing industry 
our country. First, some figures on} 
prewar size and war growth: 

In 1939, the aviation manufactury 
industry in the United States employ 
approximately 70,000 people and py 
duced up to an annual value of approy 
mately $280,000,000. According to pr 
ent forecasts, the industry will reach; 
peak during this year, when it ¥ 
employ more than 2,200,000 people. A1 
the annual value of its production w 
approximate $20,000,000,000. 

Peak employment will be over 
times the prewar figure, while the am 
value of the product will have increas 
more than 100 times. Since the begi 
ning of the war, more than $3,000,0i 
000 has been invested in addition 
facilities for the industry. It is ume 
essary to point out that the decisio 
which must be made as to the dispositif 
and utilization of those facilities and 
that labor force will have a profo 
effect on our nation’s postwar econom 


Estimates Optimistic 


Competent authorities, after tak 
into consideration the potentials cove 
in this discussion in the several « 
gories of aircraft utilization, have ¢ 
mated the postwar demand for aviatio 
products in terms of dollars. A rt 
of their work leads to the belief that! 
result is on the optimistic side. Int 
field of military aviation they esti! 
that the United States, including 
participation in an international | 
police force, will maintain a stat 
air force of approximately 24,000 plam 
requiring an annual replacement of! 
proximately 6,000. 

In addition, our aireraft manufat 
ing industry will unquestionably su? 
a portion of the military «ircrall’ 
non-industrial countries such as“ 
and Turkey and our South Amend 


i 
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ARE YOU WELDING STAINLESS STEEL? 


Here's Mew Light ow THE SUBJECT 





Juding 
tional 


his book can save you time and 
Noid spoilage of vital alloys, both 
hore than ever essential to the war 
togtam today. Describes and il- 
esttates equipment, procedures, 
fecautions. Request copies on 
our Company letterhead, please. 


ADDRESS DEPT. A-20 
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UCCESSFUL stainless steel 

welding, as many a shop has 
found out the hard way, puts a 
premium not only on knowing 
what to do, but also what to avoid 
doing—and why. 

That is because the problem, 
first of all, is a double one as com- 
pared to ordinary carbon steel 
welding, since it calls for main- 
taining the corrosion resistance of 
the parent metal across the weld 
area, as well as its strength. Further- 
more, although stainless steel welds 
easily, the various members of the 
stainless family differ considerably 
from carbon steel—and even from 
each other—in the physical and 
chemical phenomena they exhibit 
during the welding process. 

Information, clear and complete, 
is the basic answer. We’ve supplied 
itin a new 64-page, full-color book- 
let, “Welding Stainless Steels,’’ cov- 


ering all the commonly-used hand 
or machine methods of welding 
Allegheny Metal. Employing a new 
idea in graphic illustration, this 
book is, we believe, the most com- 
plete and understandable coverage 
of the subject yet published—a 
welding shop “bible” purposely 
made so clear and simple that it is 
also ideal for student training. 
@ Write for your copy (see at left). 


Allegheny Ludlum 


STEEL CORPORATION 


BRACKENRIDGE, PENNSYLVANIA 


A-9078 ... W&D 
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The Ring’s 





LOCKS eF 


INSERT IN METALS, 
PLASTICS AND WOOD" 


“The ring's the thing.’ The Rosdn Locking 

Ring, shown above, locks Rosdn Studs and 

: Inserts in all materials. It makes a solid 
installation which is permanent, but if neces- 
sary the unit can easily be replaced without 
disturbing the parent material and without 
using oversize replacements. Vibration will 
not loosen a Rosdn Insert, and any amount 
of force may be applied to a frozen nut with- 
out disturbing the Rosdn Stud. 

Aluminum alloys, magnesium alloys and 
other soft metals, as well as plastics and 
wood are given the fastening strength of steel 
when a Rosdn Locked-in Stud or Insert is 
installed. No distortion of material; effects 
enormous savings in repair time in material 
and spare parts storage; easy to install. 





There are types of Rosdn Locked-In 
Inserts and Studs for every industry. 
Manufacturers are invited to submit 
their fastening problems to our Engi- 
neering Department, or to write for 
_ descriptive literature. No obligation. 


| A Product of 
| BARDWELL & McALISTER, INC. 










3-113 SANTA MONICA BLVD., HOLLYWOOD, CALIF. 
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_ after welding or annealing. Either sand or steel 



























Pan American Airways use Ruemelin equipment in 
their Maintenance Dept. for overhauling transport planes, 






Sand blast landing gear 
parts and sub-assemblies 
with this highly efficient 
sand blasting equipment. 
Both Uncle Sam and.air ‘transport companies 
need more planes, and need them in a hurry. 
To speed up production, aircraft manufacturers 


are finding Ruemelin Blast Generators a 
valuable aid. Parts can be cleaned in a jiffy, 



























abrasives can be used. Simple to operate. 
No skilled labor needed. Built for long, con- 
tinuous, trouble-free service. 
Widely used by U. S. Govern- 
ment air defense forces and 
private airports for maintenance 
work. Many sizes available. 
Portable or stationary. Ask for 
Bulletin 36-B. 


















Also Manufac- 
turers of Dust 
Filters, Weld- 
ing Fume Col- 
lectors and 
Compressed Air 
Dryer Systems. 












RUEMELIN 
MFG. CO., 


3875 N. Palmer St. 
Milwaukee 12, Wis. 
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sighbor. In terms of dollars, this 
bined market is estimated to equal 
pout $1,200,000,000. 

In the commercial field of air trans- 
ortation, excluding cargo but including 
nth domestic and overseas air transport 
mand, a total annual market of ap- 
oximately $600,000,000 is estimated. 
nthe cargo field—domestie and foreign 
and for the period under discussion 
ee, it is figured that there will be an 
nual market of approximately $1,500,- 
0,000. The same authority has esti- 
nated for the private aircraft field an 
mual market of approximately $200,- 
0,000, ineluding domestic and foreign 
emand. 

We have, therefore, a potential market 
or an annual output of this industry 
taling approximately $3,500,000,000 
nually, or approximately 10 percent 
f the peak output. With respect to the 
hbor force, an equal percentage of the 
beak is estimated to be adequate to meet 
he postwar requirements of the indus- 
ry, Which would mean a total postwar 
ployment of from 275,000 to 300,000. 
The resulting adjustment, with all 
hat it connotes, is too far-reaching to be 
xelusively a problem of the aircraft 
ndustry—it is a national problem. It 
ill be solved -beeause it must be solved. 
But it will take the highest order of 
operation between the public, govern- 
ent, and the industry to achieve that 
lution. 





ieam in Termination 
(Continued from page 123) 


nee Co.; Donald Nelson, chief of the 
‘PB; and John L. Sullivan, assistant 
eretary of the Treasury, who is re- 
ted to be the “nearest thing to a New 
ealer” in the group. 
Problems of contract termination are 
s much those of the contractor as of 
le government services. The blueprint 
{ termination, as has been pointed out, 
just evolve to a certain extent out of 
Xperience. None of the termination 
auses used by the various procurement 
eencies have indicated to what extent 
tain controversial items of cost will 
-allowed, such as special obsolescence 
sulting from cessation of war produc- 
On. 
There seems to be no sound reason 
ty the contractor should not be repaid 
bt special facilities which he acquired 
lly for war output when these facilities 
‘of no further use to him in commer- 
il operations. Amortization of special 
tllities is recognized for tax purposes 
Ml renegotiation. Interest charges in- 
tel in war production also seems a 
sllimate cost. Nor is there any termina- 
M provision for separation or dismissal 
Yor the costs of reconversion arising 
lof war production. 

¢ prudent course for the war con- 
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tractor is to set up these debatable costs 
in his accounts as he does all the rest. 
Then these costs can be promptly deter- 
mined if the data is needed later. Present 
policies may be changed. Some of them 
probably will be. 

It is also true that the aviation in- 
dustry can speed settlements itself by 
adhering strictly to established produe- 
tion controls. It has taken contractors an 
average of 17 weeks to present their 
claims for termination settlement. This 
period could be eut by following the 
Controlled Materials Plan to the letter. 

It is well known that war industries 
generally have inventories in excess of 


materials permitted under CMP. The 
Truman Committee has made public 
WPB figures showing huge amounts of 
excess critical material such as earbon 
steel, alloy steel, copper, and aluminum 
held by industry. These materials are no 
longer as scarce as they were even three 
months ago. Thus there is no excuse, in 
the opinion of procurement officials, for 
such large backlogs of raw materials, 
semi-finished materials, and parts. 

The aireraft industry should heed the 
warning now that consideration is beimg 
given in procurement—and even in Con- 
gressional cireles—to proposals to dis- 
allow any payments for materials in ex- 





using clamps and 


arallels with gage blocks. Its 


SET YOUR 


INTERNAL INDICATOR 
THE E&tcsSTRoMmM 





WAY... 


it’s quicker and 
more accurate 


This Internal Setting Gage (Patents 
applied for) was designed by Elmer 
Filstrom of the Dearborn Gage 
Company to eliminate the old- 
fashioned time-wasting method of 
setting instrument and gages by 
aging surfaces are processed 





and finished to millionths in flatness, thereb 
checking with the minimum of adjustments. 


making possible the ultimate in 


or example if the gage is adjusted 


for 2” reading and a 1.875” reading is desired it isn’t necessary to make a readjust- 
ment; all that is required is to urge a .125 gage block on the bottom surface of the 


gage, immediately giving a 1.875” c 




















DEARBORN GAGE 


eck. Wire or write for prices today. 


IT IS EASY TO ADJUST 


To adjust the Ellstrom gage you merely follow 
the instructions listed below: 

The two screws, A, on upper parallel bar have 
been carefully adjusted and need not be touched. - 
In raising or lowering the bar loosen only screws 
C, then place fingers on screws A, and move bar 
upward or downward as the case may be, but 
without turning the screws. 

Allow room to place the gage blocks on lower 

arallel between the posts of the gage. Then 
ower bar until its surfaces and those of the blocks 
fit snugly without _ forcing. Tighten Screw C 
lightly and evenly. Ser 
apply slight pressure in making final adjustment. 

A film of rust-proof oil has been applied to the 
entire gage, an 
cloth or if necessary a little naphtha. D gage 
blocks E stationary parallel. 


ews are then used to 


can be removed with a clean 


22038 BEECH STREET 
DETROIT, MICHIGAN 


CO. 
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cess of those permitted under CMP. 
Indeed, the War Department has been 
trying for the last year and a half to 
establish a policy whereby it would not 
pay for excess inventory. 

Smart aircraft executives know that 
there is going to be an argument after 
the war about “unreasonable” excess in- 
ventories. The thing for each company 
- to do is to set up a termination division 
directly under, and responsible to, the 
company president—then have this divi- 
sion everlastingly watch the excess ma- 
terials situation in every plant depart- 
ment. 


Tax Policies 
(Continued from page 193) 


prices are also considered proper claims 
for deduction from wartime income. In- 
ventory losses resulting from the ob- 
solescence of wartime inventories pre- 
sents a situation which remains unclear. 
The Treasury sums this one up by say- 
ing: “. . . the case against deducting 
these charges from wartime income is 
as strong as the ease for it.” 
Obsolescence of facilities promises to 
be a real problem. The test appears to 
be whether this represents a cost of pro- 





See the grain flow, sometimes called fibre flow 
in this aircraft engine gearing forging—giving 
strength greater than any other shape of equal 
weight — ability to withstand unpredictable 


loads. 
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ducing war revenues or a ¢ayital led 
The question further presents iiself thy 
if these are costs which are Proper 
deductible from war revenue-, sho 
not war revenues be inerease:| by th 
gain in postwar profits result ng frog 
the introduction and use of jew tect 
niques and products? No cleir-cut » 
swer appears at hand. 

Expenditures for the develo»ment 
new products and markets may be ne 
sitated by the saturation of fui ure may 
kets with surplus war product.. In ¢hj 
respect, expenditures for the develo, 
ment of new products are treated ; 
expenses in the years when jade a 
recovered from the consumes of th 
new product. 

Considerable discussion is center 
around the carry-back provisicns of th 
tax law and the hopes it holds for th 
alleviation of postwar reconversion pr 
lems.* The Treasury presents some fg 
midable tables which purpori to sh 
the adequacy of reserves in Americg 
industry. They are very much on th 
same nature as that presented in th 
work of the Federal Reserve Board ay 
the SEC, and no useful purposes woul 
be served by a detailed analysis. ~ 

It may be of interest, however, to no 
the Treasury’s estimates of the effect 
the carry-back tax provisions on a nu 
ber of selected aircraft companies. De 
tails are reproduced in Table II. In 
vidual companies are not identified } 
name, since the form in which the dat 
is presented makes this difficult. 
course, in the original source materi 
many other industrial companies 2 
shown and similarly presented. 

The tendency of many observers ist 
ignore the tax elements because of the 
surrounding complexity. This cannot! 
done in the aireraft industry. This | 
one of the major intangibles which 
now helping to shape the future patta 
of the industry. 

* Discussed in detail in Favoring Facto 


for Aircraft Investments, p. 1738, Oct. 14 
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Precomputed Sunlin 
(Continued from page 231) 


through point B, as shown in our & 
ure. It is also a simple matter to pi 
compute, and construct a curve of, th 
altitudes as they would be observed l 
a person located at point B, for at 
hours before and after the estimalt 
time of arrival. The curve of altitul 
vs. G.C.T. is shown in Fig. 2. / 

Now let us assume that 3 hr. beta 
the E.T.A. (estimated time of arrival 
you start to observe the altit ide of 4 
sun, at 20-min. intervals, and thal 
plot of these points is represented 
the dashed line a-a in Fig. ». 

By 0800 G.C.T. it is easy ‘0 see tha 
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Split-seconds saved with Buckeye Nozzles 


WN A CARRIER, in combat especially, 
plit-second takeoff’s are a “‘must”’. 
Refueling bas to be completed in a 
urry and each plane readied for in- 
tant action. Buckeye Nozzles do their 
hart in speeding takeoff’s! 

Every day Buckeye Nozzles rush 
lagara’s of gas to fighting aircraft 
».do the job quickly, efficiently ... 
ithout a hitch, How is this possible? 
cause Buckeye Nozzles are espe- 
lally designed for fast dependable 
itraft refueling. Because Buckeye 
tzles have been battle-tested and 
mproved to meet the toughest test of 
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all where split-seconds saved mean Specify Buckeye Valves and Fittings. 
life or death! Write Buckeye Iron and Brass Works, 

So, wherever you want to speed Dayton, Obio, today for further in- 
aircraft refueling, on sea or land, formation. 


QUALITY VALVES AND FITTINGS 
For Aircraft Fueling Service 











THE FEDERAL reputation for QUALITY was 
established many years ago. Today, true to 
FEDERAL tradition, that same QUALITY is 
predominant in the fine control bearings we 
produce for the fighting planes of America, 






itala ha: 


BEARINGS 


OUR long experience in this highly specialized 
field is recognized throughout the aircraft and 
allied industries. 





THE FEDERAL BEARINGS CO.., INC. 


Makers of Sine Bult’ Bearings 


U. S. A. 


REPRESENTATIVES LOCATED AT 
Detroit: 2640 Book Tower ° Cleveland: 402 Swetland Building 
Chicago: 902 S. Wabash Ave. ® Los Angeles: 5410 Wilshire Blvd. 
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To speed the wiring assembly of airframe sections — 
To facilitate rewiring at modification centers— 


To make fast emergency repairs in the field on 
planes temporarily out of action —-T&B has designed 
and engineered 


HE T&B STA-KON DISCONNECT WAY OF WIRING 


ONE OF THE ESSENTIAL ELEMENTS OF THE STA-KON DISCONNECT 
WAY OF WIRING IS THE T & B STA-KON DISCONNECT SPLICE. 








was 
2 to 


Y is | 
; We Accepted by highest approval authorities. For sub-assembly sectional 
erica wiring. Being solderless, the T & B Disconnect Splice installs fast with 
regular Sta-Kon pressure tools. Holds fast and retains tension permanently, 
lized yet disconnects readily whenever necessary. Strong, lightweight, full con- 
and ductivity. Made for wire sizes No. 22 through No. 10 Aircraft. 











Watch for additional developments in The Sta-Kon Disconnect 
Way of Wiring—Meanwhile write for Revised Edition Aircraft 
Catalog 36 for full technical data on equipment designed for 
the Aircraft industry. 


THE THOMAS & BETTS CO. 


INCORPORATED 


MANUFACTURERS OF ELECTRICAL FITTINCS SINCE 1899 


ELIZABETH, NEW JERSEY 
in Canada: Thomas & Betts Ltd. Montreal 
E Flag awarded April, 1943 
White Star awarded October, 1943 


uy, DHEBRVIATION, January 1944 




















IT IS gratifying to obtain 


prompt shipment of materials 
and parts! Even more so, if they 
exactly suit your purpose. This 
double achievement is routine 
occurrenceat plants where Booth 
*‘prescription’’ felts — precision 
die-cut to specifications — are 
overcoming critical material 
shortages. Aircraft and other 
vital war industries thus bypass 
many a production problem! 


THE BOOTH FELT COMPANY 
482 19th Street Brooklyn, N. Y. 
745 Sherman Street Chicago, IIl. 


APPLICATION CHART AND SAMPLE 
KIT... Contains swatches of 
S.A.E. felt types, with specifica- 
tion tables. Write for it. (No 
sales follow-up.) 


2070 
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.. TRADE MARK 


PRECISION 
FELT 






CUT 
PARTS 











the line a-a, if projected, will intersect 
the line of precomputed altitudes at a 
G.C.T. sooner than expected. This would 
indicate that either you had made an 


“error, on the high side, in determining 


your E.T.A., or that you are north of 
the track and thus will arrive at a line 
of equal altitude sooner than you would 
were you on track. You should hold 
your compass heading until the line a-a 
does intersect the precomputed curve. 
If you are on track, and simply made 
an error in the E.T.A., the island will 
be right below you. But if you are 
north of the track—as would be logical 
to assume if there is no island directly 
below you at the time the observed 
curve, a-a, intersects the precomputed 
curve—then you should sketch in the 
line of equal altitude through point 
B, for this time, and immediately alter 
your compass heading to make good a 
track towards point B along this line. 

On the other hand, if the plog of the 
observed points is represented by the 
dashed line b-b in Fig. 2, it would be 
logical to assume you are south of the 
track, and you should alter your com- 
pass heading accordingly. 

But if the plot of observed points 
does intersect the precomputed curve at 
the E.T.A., and still there is no island 
to be seen below, then your guess as 
to which side of the track you are on 
is as good as anyone else’s. Thus, if 
you are able to determine ahead of 
time that the observed plot will intersect 
the precomputed curve at, or near, the 
E.T.A., it is best to alter the compass 
heading, towards the azimuth line, an 
hour or so before the E.T.A., in order 
to be sure later of which way to turn. 
If the azimuth and track directions 
happen to be the same value, then it 
makes no difference to which side of 
the track you make the known error. 

It might be argued that the E.T.A. 
may have been so much in error that its 
reference to the intersection of the pre- 
computed and observed curves may 
cause you to turn the wrong way. In 
other words, if the actual time of a 
beam arrival occurred at a point such as 
D, in Fig. 2, but the E.T.A. was at 
point E, and if the plot of observed 
points happened to be a curve such as 
a-a, then you would normally turn in 
the wrong direction. But, this need not 
be serious if you continue to observe 
carefully the resulting shape and tend- 
ency of the plot of observed points after 
the turn has been made. 

If you had concluded, from a plot 
such as a-a, that you were north of your 
intended track, and had consequently 
turned south, and if you actually were 
north, then the resulting plot of 
observed points would look like the 
curve marked “I” in Fig. 3. In this 
ease the observed altitude would, at 
first, be equal to that of the precom- 
puted, but when the turn south was 
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Do You Want 
TURNBUCKLES? 










































™ “aka, “a ree be Vie ee ll 


@ Increased facilities now 
available permit us to offer 
our technical service and 





manufacturing capacity to a 
growing number of manu- 
facturers in the aircraft and 


allied fields. 


position to offer Turnbuckles 


We are ina 


to meet all requirements of 
accuracy—uniformity and 
strength. Also can furnish 
durable, accurate Terminals 
and can make attractive de- 
liveries on both items. 


Consult BUCKEYE on both 
your Turnbuckle and Ter- 
minal needs. 





Quotations will be made 
promptly from your Lblue- 
prints or specifications. 





Write for further detai’s. 


Buckeye Tool & Supjily © 


2033 W. 55th St., CLEVELAND, OHI 
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CHICAGO MOUNTED WHEELS—The first small 
wheels ever mounted on stationary shanks, they 
have maintained their supremacy through the 
years. Over 300 sizes, styles and grains—one to suit 
every job. They’re tough, long lived, dependable. 


Si) ju pith 
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CHICAGO GRINDING WHEELS—To break pro- 
duction bottlenecks due to the crying need for 
small wheels, we gave up making all larger sizes 
for the duration—with full WPB approval—and 
now specialize on sizes 3” in diameter and under. 


pemerica's Unbeatables 


Yes, all the wheels in our line are small, but powerful and swift tools of 
war doing their stuff day in and day out — making it possible to speed 
through everything that requires precision internal or external grinding, 


polishing and burring — bombsights, 
struments, etc. 


planes, tanks, guns, intricate in- 


PROMPT DELIVERY—Come to America’s Headquarters for Small Wheels, 
custom built to your order. No waiting for shipments now, and after the 
war a reliable source of supply. Our central location is another asset— 


cuts shipping time to most plants. 


Send the Coupon for Illustrated Catalog 


CHICAGO WHEEL & MFG. CO. 


1101 W. Monroe St., Dept. AV, Chicago 7, Ill. 


TEST WHEEL FREE— 


So that you will know what Chicago 
Wheels can do, we'll gladly send one with- 
out charge. Tell us material you want to 
grind and size wheel you'd like. 


@ Half a century of specialization has 


established our reputation as the Small 
Wheel People of the Abrasive Industry. 


AVIA, On. January, 1944 









“The LIE is 


my political weapon” 











At the start of his activity, Adolph 
Hitler proclaimed to the world that 
this weapon was the LIE 


—the all-out undiluted LIE 






















—and now see what happens to F 
a structure founded on bosh: 


(a) the theory of the blitz 


blasted 

(b) the legend of invincibility “ 

exploded a 

(c) the infallibility of his “in- P 

tuitions”’ fizzled 

F 

He could have fooled a lot more r 

people for a lot longer time, if he b 

had only tried the trick of nursing W 
along old truths—now turned into 

fallacies—but still adhered to by F 


the unthinking majority. w 


For Progress has a way of flip- i 
ping the FACTS of yesteryear into 
FLOPS almost overnight. The fol- 
lower of 4n OUTDATED fact 
may easily find himself nursing a 
progress-blocking FLOP. 
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Here, Adolph, are samples 
of yesteryear FACTS now turned FLOPS 


FLOPPED FACT 1}: 
“You can’t produce 
all-welded ships” 


FLOPPED FACT 2: 
"You can’t are 
weld high-temper- 
ature, high-pres- 
sure piping” . . 


FLOPPED FACT 3: 
“You can’t weld 
cracking stills” . 


FLOPPED FACT 4: 
“You can’t produce 
amy tanks with 
arc welding” . . 


FLOPPED FACT 5: 
"You can’t erect 
buildings by are 
welding”. . . . 


FLOPPED FACT 6: 
“Railroad cars are 
Blaboo for are 
welding”. . . . 


THE LINCOLN ELECTRIC COMPANY «¢ CLEVELAND 1, OHIO 























«+ --Recourse to arc welding has 
filled the seven seas with 
them. 





«++. he one safe way is through 
recourse to arc welding. 





--..Without recourse to arc 
welding—our armed forces 
would be without high oc- 
tane gas. 


-e.lhrough recourse to arc 
welding—it’s the only kind 
they’re producing today. 





ee.-savings in steel and money 
are represented in thousands 
of structures of every type 
—through recourse to arc 
welding. 











«e+ Watch them rolling the rails 
in every state—through re- 
course to arc welding. 





mewicws ghedes/ nauk recourse 
AV TOMA ALG 
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% Tens of thousands of these 
Clarostat power rheostats are in 
daily use. They are standard equip- 
ment in many fighting and civilian 
planes. They are proving that they 
can take it—and then some. They 
are provably tougher, because... 
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CLAROSTAT MFG. CO., Inc, - 285-7 N. Gu St., Brooklyn, N.Y, 
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made, towards B along the line of equal 
altitude, the observed altitude would be 
less for a while, and finally, when B 
was reached, the observed and precom- 
puted altitudes would be equal again. 

On the other hand, if, due to extreme 
error in E.T.A., you thought you were 
north, and so turned south, but actu- 
ally you were south, and thus headed 
the wrong way, along a line of equal 
altitude away from B, then the resulting 
plot of observed points would occur as 
shown by the curve marked “2” in Fig. 
3. This curve would have the tendency 
to get farther and farther away from 
the precomputed curve. In such a case 
you would naturally alter your compass 
heading so as to reverse your track by 
180 deg. 

In the same way, if you have con- 
cluded, from a plot such as b-b, that you 
are south of your intended track, and 
have consequently turned north, and if 
you actually were south, then the result- 
ing plot of observed points would look 
like the curve marked “3” in Fig. 3. 

The only remaining case would be 
as follows: If you thought you were 
south, and- so headed north, but you 
actually were north, the plot of observed 
points would look like the curve marked 
“4” in Fig. 3. Just as in curve “2” the 
observed altitudes grow progressively 
greater than the corresponding precom- 
puted values, so in curve “4” the 
observed altitudes grow progressively 
less than the precomputed. 


Factors Summarized 


It must be remembered that the 
example presented above is a particular 
case, and the ideas involved, rather than 
the rules, should be remembered. 

A brief summary of these ideas is as 
follows: Using the latitude and longi- 
tude of your point of destination, make 
a plot of precomputed altitude vs. 
G.C.T. for a few hours before and 
after your latest and most accurate es- 
timated time of arrival. Also, draw in 
lines of equal altitude, for these times, 
on your chart. Then plot the observed 
altitudes and if, when this observed 
curve intersects the precomputed curve, 
you do not find the point of destination 
below you, then decide which side of 
your intended track you are on by not- 
ing the relation between the G.C.T. of 
this point of intersection and the E.T.A. 

Your decision will naturally depend 
upon the angle between the intende 
track line and the line of equal altitude 
through the point of destination at that 
time. After you have decided which 
way to turn along the line of equal 
altitude, check your decision further by 
observing the shape and tendency of 
the resulting observed plot as compared 
to that of the precomputed curve. This 
should tell you whether or not you are 
headed in the right direction along the 
line of equal altitude, 





REPLACE skill-wasting 
methods with quick precision 
while insuring accuracy of fit. 
Use Laminum shims to provide 
correct adjustment in both 
shopassembly and field sezvice. 
Shims cut to your specifications. Stock 
shim materials obtainable from your 


dealer. Write us for further informs 
tion and shim application chart 


Laminated Shim Company 
Incorporated 
80 Union Street Glenbrook, Conn. 
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Plans of Miles “xX” 
(Continued from page 242) 


ould allow loading of bulkier pack- 
ves than is now possible. Anticipated 
ayload for the 3,450 mi. range is set 
16,430 Ib. for 2,100 mi. 32,680 Ib., 
nd for 1,000 mi. 47,880 Ib. 

No daie has been set for starting pro- 
action of the prototype. Projected 
ecifications and performance data 
nelude : 






















SPP rr 150 ft. 
ein. ; : . RRR SE 110 ft. 
Wing area.....------- 2,350 sq. ft. 
Aspect MEIORS 5. 555-2 6 9 00a 0-0, 92 a ne 9.6 
Airfoil. .18-12% laminar flow section 
Gross weight............ 130,000 Ib. 
Wing loading........ 55.2 lb./sq./ft. 
Power loading.......... 8.96 lb./hp. 


High speed, transport 

425 mph. at 16,000 ft. 
High speed bomber 

400 mph. at 16,000 ft. 
Climb, at sea level. .1,500 ft. per min. 


WameOll PUM... a5 ccs os ees 1,950 ft. 
Distance to clear 50-ft. obstacle 
3,000 ft. 





ecenter of gravity, as shown in Fig. 5. 
To counteract this tendency it would 
necessary to set the wheels at an 
wie of yaw slightly in excess of the 
wle of drift. With such an underear- 
ye, therefore, the degree to which the 
ot would encounter the present prob- 
ms of drift landings would ,be de- 
mined solely by the extent of his 
or in setting the yaw of the main 
heels and would be independent of 
eextent of drift. 

Objective of yawing those wheels 
hich are connected to the rudder pedals 
th respect to these pedals—at the 
me time that the main wheels are 
wed with respect to the airplane 
ts—is to avoid the neutral position of 


Postwar Airports 
(Continued from page 121) 
Y oment of the rolling resistance around 


asting 


2cision trudder, i.e., that causing no change 
y of fit. heading, from altering with degree 
yrovide HB yaw. Experience might show that 
» both MMs is unnecessary and, if so, the differ- 
secvice. fal gearing connecting the front and 


ns. Stock ae wheels could be eliminated. How- 
-om yout fame", if this were done the rudder pedals 
informa: Mipill have to be so geared to the steer- 
2 char ¢ wheels that the latter could be 
Wed to 2 greater degree than any pos- 
le yaw of the main wheels. 

peering control A might also be 
minated, with its function automati- 
Y performed by providing freely 
tered wheels. In this ease the path 
ld be wholly controlled by aerody- 
me forees as in some of the earlier 
planes in which all wheels were in- 
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tys be related to the airplane head- 
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endently eastered. The: path would + 
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SERIES 
1000 
110 VOLT 
PILOT 
LIGHT 





for Mazda S-6 or T4%4-4 Watt 
candelabria base lamp 


Underwriters listed and approved. Gothard series 
1000 Pilot Lights are totally enclosed, yet well venti- 
lated for cool operation. Requires single 1” dia. hole 
for mounting. Standardly furnished for panels up to 
¥%" thick—special requirements can be supplied. 
Jewel slips out of front for convenient replacement of 
bulbs. Faceted, smooth or frosted Jewels. Range of 
lens colors. 


@ Request Gothard Pilot Light Assemblies 
catalog for complete information. 


MANUFACTURING COMPANY 
1325 North Ninth Street, Springfield, Illinois 











FIFTY-ONE YEARS of the most effective 
buying service in Industrial America, Each 
edition has FIVE YEARS of creative selling 


power. For space rates write Department E. 


A DIRECTORY OF AMERICAN INDUSTRY 


18 E. HURON STREET + CHICAGO 
OFFICES IN PRINCIPAL CITIES 
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i7’S WIRY JOE 
FOR AVIATION 
WIRE and CABLE 


There was a time that Wiry Joe was 
mere!y the largest independent man- 
ufacturer of replacement wiring for 
the automotive industry. 


Now, Wiry Joe is also known as 
an important source of supply for 
every type of electrical wire and ca- 
ble for aircraft. The complete line 
includes starter cable, high-tension 
cable, primary cable, both original 
and replacement. Wiry Joe also 
makes power and welding cabie. 














And just as Wiry Joe automotive 
cable won a name for quality, so, too, 
has Wiry Joe aviation cable. Every 
item in the line is built to meet 
rigid Army and Navy specifications, 
and is produced under the Dostam 
method of manufacture for uniform- 








ity, dependability, high efficiency 
and long life. 










Inquiries regarding wire and cable 
for any type of service will be an- 
swered promptly. 
































































































































AVIATION CABLE 


THE CRESCENT COMPANY 
Powtucket, Rhode Island 
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perpendicular to the path. However, 
the heading of the airplane would be 
positively controlled by the reaction of 
the wheels with the ground, whereas in 
these earlier planes with independently 
castered wheels the heading also was 
controllable only by aerodynamic forces. 

The maximum sideloads which could 
be imposed on the wheels with this ar- 
rangement would be those required in 
drift landings to give them (not the 
airplane) the necessary angular acceler- 
ation around their easter axes, also in 
taxiing those necessary to rotate the air- 
plane around its normal axis (not those 
necessary to alter the direction of 
motion ). 

Sideloads on the wheels necessary to 
accelerate them around their caster axes 
on first contact with the ground would 
affect the performance during _ this 
period. If the front wheels touched first, 
there would be some tendency to in- 
crease the plane’s initial yaw relative to 
the runway. This would have to be 
stopped by applying opposite rudder, 
which would be a natural move by the 
pilot in any event. 

Since such a landing would be at a 
relatively high speed, the amount of 
drift would be relatively small and the 
rudder relatively powerful, and hence 
the amount of rudder needed would 
probably be small. If the rear wheels 
touched first, the moment of this force 
would tend to decrease the yaw of the 
airplane relative to the runway. In 
neither case would the side forces on 
the wheels be sufficient to materially 
alter the path. 

It is evident that with a type of gear 
which requires that the direction of the 
resultant of all aerodynamic forces on 
the airplane coincide with its direction 
of motion it would be impossible to 
maintain a straight path not aligned 
with the wind unless some propeller 
thrust were available, since a component 
of the thrust perpendicular to the path 
would be required to cancel out ‘the 
component of the wind force perpen- 
dicular to the path. It would also be 
impossible to maintain a straight course 
on a sloping terrain except in the direc- 
tion of the slope. 


This difficulty could be overcome by 
making either or both of the following 
changes: First, the maximum angle of 
easter of the main wheels could be lim- 
ited. If this were done the performance 
would become identical to the per- 
formance with fixed main wheels when 
the maximum angle was reached. If 
this angle exceeded the maximum angle 
of drift in any landing, the landing per- 
formance would be unchanged and the 
maximum sideloads on the wheels in 
taxiing would be only those imposed by 
the crosswind plus those that might be 
required to change the path into the 
wind, The latter would be small as this 














SPEEDING output of tubular parts with 
Carpenter Welded Stainless Tubing has 
helped war production in many plants. 
Ease of fabrication is gained through 
uniform tube walls which permit use of 
lighter gauges. And that means easier 
and faster bending, cutting, welding... 
an important plus when skilled workers 


are at a premium! 


AS TUBE SHAPES are natural design 


units, finished parts or connections can 
often be made by merely swaging, taper- ‘ 
ing, flanging, or expanding. Add to these 
facts a minimum of machining required, 
and you can see how this tubing helps 


to conserve vital metal and precious time. 


IF you would like help in applying this 
tubing to your design or production prob- 
lems, fet us know. Carpenter’s service 
representatives are prepared by training 
and experience to help you get the most 
from Welded Stainless Tubing. 


For quick information 
about Carpenter Welded 
Stainless Tubing, ask for 
a four page folder cover- 
ing types, forms, gauges, 
and a short summary of 
how this tubing is made. 
We will be glad to send 
you a copy of this folder. Just drop 
us a note on your company letterhead. 


THE CARPENTER STEEL COMPANY 
Welded Alloy Tube Division, Kenilworth, N. J. 


Carpenter 


WELDED 
STAINLESS TUBING 
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and here’s 
A HEADLINE..... 


MAXSON 





RECTIFIERS 


A new line of Heavy Duty Rectificrs 
for industrial use. 6, 12, 24, 36 and 
48 volt models are available, with 
continuous ratings from 65 to 500 
amperes, to help you speed up test- 
ing and production with a quickly 
portable supply of low-voltage direct 
current. Write, telling us your re- 
quirements. Rectifier Division. 


THE W. L. MAXSON CORP. 


460 W. 34TH ST., NEW YORK 1,N. Y. 
U. 5m. 











condition would only arise at low speeds. 

Second, some resistance to castering 
could be provided either by springs or 
by caster design. Some spring resist- 
ance would be required in any event to 
return the wheels to neutral in the air 
to make certain that they would not be 
yawed in the wrong direction at the 
instant of runway contact. This resist- 
ance could, if desirable, be made to 
vary with the degree of yaw. 

The simplicity of this type (as shown 
in Fig. 6) recommends it particularly 
for modifications of existing designs. It 
will also be apparent from the sketch 
that many airplanes now in service 
could be readily modified to this form. 

With a resistance to yaw of the 
wheels relative to the airplane axes, the 
performance would be somewhat al- 
tered from that previously described. In 
this case the path would not be that 
which would give no component of the 
aerodynamic force perpendicular thereto 
but one in which this component would 
be equal to the sideloads on the wheels 
as determined by the degree of yaw and 
the coefficient of the yaw restraining 
foree. Also, in first® contact with the 
runway, the moment tending to yaw the 


airplane relative to the runway due to. 


the side force necessary for the accelera- 
tion of the wheels around their caster 
axes would be increased by their caster 
restraining moment. 

In the ease of landing with rear 
wheels contacting first, this would be 
immaterial. But for landings in which 
the front wheels contacted first, it would 
be necessary that the caster restraining 
force be kept sufficiently low so that the 
total yawing moment on the airplane 
due to the wheels would not exceed the 
value which could be fully compensated 
by the rudder. 

To obtain the directional stability of 
the so-called tricycle underearriage when 
all wheels are on the ground it is only 
necessary ‘that the moment around the 
center of gravity due‘to wheel sideloads 
resulting from wheel yaw be greater 
for the rear wheels than for the front 
wheels when no direct connection is pro- 
vided between front and rear wheels. 
If such a direct connection is made, it 
is ‘only necessary that it be such that 
when the wheels are yawed the rear 
wheels will assume a greater degree of 
yaw than the front wheels. 

The desirable anti-ballooning charac- 
teristic of the tricycle gear: can be ob- 
tained, of course, by so designing the 
undercarriage that the rear wheels con- 
tact the srunway first under any prob- 
able landing conditions. 

It is worthy of note that both of 
these characteristics can be obtained 
with one wheel back and two wheels 
forward. This arrangement of wheels 
was used in the Waterman tailless air- 
plane in its initial form and later was 
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LIBERTY 
AIRCRAFT 
MIRROR 


In many of the planes now in 
action over our widely scattered 
battle fronts, the pilots are 
getting a perfect image of things 
in the rear without eyestrain or 
fatigue by means of Liberty Air. 
craft Mirrors. 


The highest possible quality is 
essential with so many human 
lives at stake. That's why all 
Liberty Aircraft Mirrors are first 
surface mirrors and as perma- 
nent as their glass base. The 
pilot needs a clean, well defined 
image without distortion, imme- 
diately. He gets it from Liberty 
Mirrors. 


Each warplane equipped with a 
Liberty Mirror has a mirror built 
to meet the specific requirements 
of that plane. Thus the pilot 
changing from one plane to an- 
other gets uniformly good vision 
at all times, in all planes. 


For the duration all Liberty 
Mirrors go to War—but later 
these battle tested vision devices 
will be available for all plane 
operators. 


LIBERTY 


MIRROR DIVISION 


LIBBEY-OWENS-FORD GLASS COMPANY 


BRACKENRIDGE 
. PENNSYLVANIA 


wpe was awarde 


war maserial’. 
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The Army-Navy 
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in warplanes . « «= wit 









n dose of Yankee ingenu Tititude 10,000 . . . target 1 minute, 49 seconds on 
Ml course!” It’s the pilot calling his bombardier. 





1. Then the order: “Open bomb bay doors!” Smoothly, _ 
: effortlessly, the great belly flaps swing wide. And it’s 


“Bombs away!”’ Another mission is completed—successfully. 


Today, plane ‘‘muscles’”’ which activate bomb bay doors, 
wing flaps, tail assemblies, landing gears and gun turrets 
are kept flexible by hydraulic pumps. Of special construc- 
tion, these oil-filled pumps are pressure loaded for the ut- 
_ most efficiency. They must not fail, even in the cold thin air 
“upstairs.” 

_ Such equipment is one more proof that our fighters get 
_ the finest. 

ty * * * 
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To the making of these precision aircraft pumps and 
more than 100 other war items, Borg-Warner brings a 
guiding principle: ‘‘design it better—make it better.” 

This is the ‘principle which is animating the sturdy 
partnership now growing up between Borg-Warner and 
the aviation industry. 











Partners with the aviation industry 
in peace and war, Borg-Warner sup- 
plies these and other essential parts 
HYDRAULIC, VACUUM AND FUEL PUMPS e 
REDUCTION AND PROPELLOR GEARS e 
UNIVERSAL JOINTS « CARBURETORS « 





Today, like you, in the aviation industry, Rory. Warner 














| ENGINE PARTS +¢ OILCOOLERS + AIR- , is devoting its‘ skills and ,experience whole-heartedly to 
See ae ee a “produktion for war. But we eagerly look forward to the 
ee — ss ‘time when.the partnership in which we both share will 


‘be concentrating its activities on the needs of peace. 





When the victory is won, the stress of war will have 
, broadened even further the scope of our mutual abilities 
“ . and our capacity to cooperate. 


BORG-WARNER — 


acetim e makers of masauanil canadian pre for the culcdaanaes aviation, marine and farm implément industries, 

td of Norge home appliances . . . these companies which form the Borg-Warner Corporation are today devoted exclusively to the 
= ets of War: BORG & BECK « BORG-WARNER INTERNATIONAL °* BORG-WARNER SERVICE PARTS * CALUMET STEEL * DETROIT G AIRCRAFT PARTS « 
“ERSOLL STEEL & DISC * LONG * MARBON * MARVEL-SCHEBLER CARBURETER ° MCCULLOCH ENGINEERING ° wncitAnics Wietvdes’ OMT ° 
E CHAIN * NORGE * NORGE MACHINE PRODUCTS « PESCO * ROCKFORD CLUTCH * SPRING DIVISION « . WARNER ‘AUTOMOTIVE PARTS | . WARNER GEAR 
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Tiny particles of dirt in automatic hy- 
draulic systems can rob the pilot of 
elo} oh b de) Mon <5 au E- belo bole mMe(-t-b amt bole mR abele 
flaps can make it impossible. for 
ideXz We abbebel-san cola abeleml sbismathed-te 

Pernlatorditecsieces hydra ae 

urolator filters keep hydraulic fluids 
clean 
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air filters for vacuum operated aircratt 
instruments, and a complete line. of 
lubricating oil filters. Write for Puro- 
(OFT ole mae ath ce)t-tie)< 


| Xolbbele(-samsbeleee Mer-Tel-) axe): 


lator’s ‘‘Aviation’’ 
Products, Inc., 
the Oil 


oe ; 
Bibcssawestehttnaay 
Home Office 
1BY-tedestan ©) ster= 
ali. (O33 ster: 


Newark 5, N. J. 
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* 


ELEMENT OF SAFETY 


| 


| 
| 
| 


ee 


New 16-Page Catalog 


AIRCRAFT RELAYS 
and ACCESSORIES... 


* This 16-page catalog gives operat- 
ing characteristics, dimensional draw- 
ings, wiring diagrams, and general 
construction information on aircraft re- 
lays, contactors, solenoids and aircraft 
accessories. Among therelays described 
are five variations of the versatile B-2A 
Relay built to A.A.F. specifications. 


In addition, there are several gen- 
eral purpose aircraft-radio relays; a 
tiny midget relay weighing less than 
an ounce; heavyweight and the new 
lightweight solenoid contactors (A.A.F. 
types A-3, B-4, B-5A, B-6A, B-7A); 
eight solenoids; six types of gun switch 
handles; a control wheel; propeller pro- 
tractor; and.a bomb and flare release. 


A request on your company letter- 
head will bring this catalog to you. 


Write Today 


GUARDIAN @ELECTRIC 


1614-P WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR NDUSTRY 
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expert mechanics 

hoose Plomb sockets 

Oy 

nduction...... 

They work better — Thin strong walls and - 

acurate sizes.increase efficiency and speed. 

they are safer to use — Design and special 

Steels protect against dangerous breakage. 

they give longer service — Properly used, 

they will last indefinitely. 

All other tools in the Plomb line are also built 

tohighest quality standards. From midget screw- 

drivers to mammoth industrial wrenches they are 

fomous for the better, safer, longer-lasting serv- 

ke they give. For better war production, see the 

tlomb dealer near you for your hand tool needs. 

~Plomb Too! Company, Los Angeles 11, Calif. 
TRY 
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used in the Huff tailless airplane. One 
problem in such designs—and a simple 
solution—ecan be pointed out. In order 
to provide sufficient roll stability in the 
underearriage to take care of gusts, it is 
necessary that the load carried by the 
two front wheels be not too light. These 
wheels should also be far enough for- 
ward to prevent nose-over with full ap- 
plication of the brakes, These combined 
requirements can only be met by plac- 
ing the rear wheel well behind the cen- 
ter of gravity, and this introduces the 


problem ‘of getting the nose up on | 


takeoff. 

A solution, although not the only one, 
is that of providing a longer taxi spring 
in the front struts than is provided in 
the rear strut. If this is done, the plane 
will automatically nose up as its weight 
is taken off the wheels and placed on 
the wings. This was done in the Huff 
plane, and in its short trials it proved 
to be satisfactory. In fact, too much 
differential was provided and the pilot 
found it necessary to hold the nose 
down until sufficient speed had been 
reached for takeoff. Placing the two 
wheels forward has the distinct ad- 
vantage of reducing the liability of 
nose-over and of permitting faster turns 
on the ground. 

The author does net suggest the fore- 
going’ types as the only, or even the 
best, solutions to the problem of con- 
structing our airplanes so that they may 
be. operated from single-flight strips by 
novice’ pilots. They are presented only 
to indicate that a little study given to 
this problem by our manufacturers 
might very well open up entirely new 
possibilities in aerial transportation. 

Returning now to airports, it is sug- 
gested that perhaps we have not fully 
realized the advantages of the single 
runway airport. In constructing air- 
ports today it is not only necessary to 
find a suitable piece of ground measur- 
ing about a mile square and convenient 
to transportation, but it is also neces- 
sary to find one which will permit a 
20-to-1 ‘approach at each end of each 
runway. How much simpler the task 
would be if only two approaches were 
required and the site required was only 
1 mi. by 500 ft., instead of 1 mi. sq., 
can well be imagined. 

It would also be simpler “to install 
blind landing equipment and: easier for 
the pilots to become familiar with blind 
landing procedure if they only had to 
learn one-or two approaches. Single 
runway airports close to the center of 
population would, in many eases, be 
made a possibility, and the construction 
of elevated runways ‘would not be wholly 
beyond consideration. 

For private flying, the provision of 
single landing strips, and the eonsfruc- 


tion of airplanes that can be safely” 


landed on them by a relatively unskilled 
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NEED 
EYEBOLTS? 


Don't let a simple part like an 
eyebolt hold up the produce 
tion of vital planes. You can 
get them so easily and quickly 
from OHIO Aircraft Hardware 
Company. 

Our stock includes a full range 
of eyebolt sizes—AN 42 
through AN 49 inclusive, in all 
lengths, 


QUICK 
DELIVERY 


For your urgent requirements 
most sizes are stocked—and we 
can give 15 day delivery on 
any size. 

Before you file a Critical 
Shortage Report for eyebolts 
—Phone—Wire or Write us. 


HIO 


AIRCRAFT HARDWARE 
COMPANY 


1549. Superior Ave. 
Phone—Main 8158 


Cleveland 14, Ohio 
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For Better Uniforms 
Demand These Labels! 


REEVES ARMY TWILL 
SCORES A HIT! 


With pilots, ground crew and pas- 
sengers alike, uniforms of Reeves 
Army Twill are way ahead in popy- 
larity. They’re neat in appear- 
ance—long on wearing qualities! 
So specify this famous fabric when 
ordering your uniforms. 

Reeves Army Twill passes U. S.! 
Govt. tests for strength, endurance 
and color-fastness. For fabric vi- 
tality it’s a leader! 

For matching’ shirts, GLEN- 
GARRIE POPLIN is equally pop- 
ular. Both fabrics available in 
favorite colors — are Sanforized* 





















*Fabric shrinkage not more than 1%. 
(U. S. Government Test CCC-T-1I91-a) 


See your nearest dealer for 
uniforms, sport and work 
clothes made from these 
famous fabrics, or write 
for leaflet to: 


















ELECTRICITY 


For Any Job Anywhere 


% ONAN GASOLINE DRIVEN ELECTRIC GENERATING PLANTS 
provide power and light for aviation and aircraft work, for all applica- 
tions where electricity is not otherwise available, and for emergency 
service. They're doing a war winning job on all the fighting fronts. 
Sizes from 350 to 35,000 watts, 50 to 800 cycles, 110 to 660 volts, A.C.—6 to 4000 
volts, D.C. Also dual A.C.-D.C. output models. 
Your inquiry regarding present or post-war needs will receive promp? attention. 
















D. W. ONAN & SONS, 

3118 Royalston Ave., 
Minneapolis, 
Minn. 
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Awarded to each of 
four ONAN manuface 
turing plants. 
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pilot, is essential, in the opinion of y 
author, if we are to enjoy the groy 
in private flying to which we all |, 
forward. The aerial highway foy 4 
private pilot is for the most part ma; 
up of,Janding facilities, at nut too ; 
frequent intervals, where he }iay ey 
down if he is lost, short on fuel, , 
caught in bad weather. 

Landing facilities near his home. 
parks, beside fishing streams, at gy 
mer resorts, and near any otier pl; 
he might care to visit will be requir 
if he is to find his airplane worth j 
keep. The possibilities of providing {| 
large number of landing facilities } 
will need, if they must be all-\ay fielj 
is infinitely less than the possibility 
providing them if a single strip js ad 
quate for his purpose. . 

In surveys, conducted by the CAA 
1940, of past private airplane owne 
and of students who had given up flyiy 
before securing private pilot certi 
cates, inaccessibility of airports y 
given by both groups as the major re 
son, next to cost, for giving up flyin 
It is unlikely that many of these flye 
lived in communities that did not ha 
one or more airports, yet this was n 
sufficient. An airport, even when it 
reasonably close to the center of a coi 
munity, is not convenient to the re 
dents on the opposite side of the co 
munity, unless the corifitunity is sm: 

“To be convenient to the owner, t 
airport must be on his side of the cif 
and this means that the city must 
surrounded with airports if they are 
be convenient to all. The probabili 
that any community would be willing 
provide such a large number of all w. 
fields for a few pilots is extremely J 
mote. But simple landing strips a 
jacent to all of the main highwa 
leading into the community could w 
be afforded. 

In addition to the greater acees 
bility which can be attained, there is 
distinct advantage to be gained by t 
substitution of numerous flight str 
for a few all-way fields in the matter 
traffic congestion. If the postwar grow 
of private flying does present a pr 
lem of traffic congestion it will do 
only at the airports. Vastly more 4 
planes than anyone now anticipal 
would be required before congestl 
would appear elsewhere. Without a 
increase in traffic congestion, each sing 
flight strip could accommod:*s as ma 
airplanes as all-way airport limited 
the use of one runway at any one till 

Also, single strips could a:commolt 
more airplanes than each ot the! 
ways on multiple parallel ruaway fe! 
due to the fact that they wouldno 
confronted with the problem of int 
fering traffic patterns. This 1 assum 
fof coursé; that in the intere:is of ma 
imum accessibility the landing 5 
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TRADE MARK 


PHOTACT 


by 


Make all the brown 
print negatives, blue 
or blackline: prints 
you need from the 
PHOTACT. They'll be 
clearer, more legible. 


The new way to greater legibility in negatives 
and prints—that safeguards costly originals 


You can seldom get really satisfactory results 

on ordinary reproduction materials from a 

pencil original, even when it is new. When it 

has been handled, smeared and blurred, the 

negatives and prints are cloudier oct. An extra 
tracing drawn i in ink is too costly. : 


“PHOTACT is your answer. PHOTACT Jines 
are ink-intense. It takes only a few minutes to 
meke a tracing paper or cloth PHOTACT from 
your pencil original. 


Meke all your brownprint negatives and blue 


or blackline prints from your PHOTACT. 
They'll be far stronger and more legible than 
any made direct from even a brand new pencil 
original, 


As for your valuable pencil original—file it 
away. Keep it safe from wear and dirt. 
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PHOTACT Papers and Cloths are distinct and 
different from any other reproduction material 
in general drafting room use. PHOTACT emul- 
sion reproduces pencil drawings with opaque 
lines of uniform ink-intensity. They won’t 
smudge. Of course, they'll last far longer than 
a pencil original. 


For complete information about PHOTACT, write: 
PHOTACT DEPT., KEUFFEL & 
ESSER CO., Third & Adams Sts., 
Hoboken, N. J. 


KEUFFEL « ESSER CO. 
NEW YORK - HOBOKEN, N. j. 


CHICAGO . ST. LOUIS - SAN FRANCISCO - LOS ANGELES 
DETROIT ° MONTREAL 




























Guided by the stars toward 
their “target for tonight’... 


by 
STAR CURVES 

THE WEEMS SYSTEM OF NAVIGATION 
was established in 1928 and is based on the patents, 
copyrights, and developments of Commander 
P. V. H. Weems. It has been expanded to cover the 
entire field of sea and air navigation. The out- 
standing contributions by Commander Weems in- 
clude the Star Altitude Curves, the Line of Posi- 
tion Book, the Second-Setting Watch, :the Gold 
Metal Text Book Air Navigation, Marine Naviga- 
tion, improvements in the Bureau of Standards 
Type Aircraft Sextant, the Design of the Air 
Almanac and numerous related articles. To those 
interested in celestial navigation we will be 
pleased to send complete data fully describing the 


books and instruments used in connection with the 
Weems System. 


WEEMS SYSTEM OF NAVIGATION 


ANNAPOLIS. MARYLAND 
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@ EQUIPMENT SUPPLIED BY 
WEEMS SYSTEM OF NAVIGATION 


WSN Speed-Time-Distance Calculator, 

Navigation Note Book & Plotter, Weems. 

Aircraft Plotter, Mark Il. 

Simplified Celestial Navigation, 
Weems and Link. 

Air Navigation Outline, Keator. 

Line of Position Book, Weems. 

IIlyne Star Chart, with booklet. 

Air Almanac, for 4 months. 

Radius of Action of Aircraft, Tornich. 

Marine Sextant. 

Second-Setting Watch. 

Marine Navigation, Weems. 

Link Averaging Bubble Sextant. 

Instrument Flying, Weems and Zweng. 

WSN Course and Distance Protractor. 

Air Navigation, Weems. 

Star Altitude Curves, Weems, per 10° 

Lat. Band. 








ALTCN DEAD ‘RECKONING 
” COMPUTE 


R. 
TYPE E-6B, Stancard with 
Army and Navy 4: oroes 
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iRTR-WAY" 
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ay MOTORS 
gy INVERTERS 


DYNAMOTORS 
for precision manufacture of frac- 
tional horsepower motors up to 
4, H.P. inverters, dynamotors, single 
wo and three commutator armatures 
and coil winding. 

AIR-W AY, known for its 23 years’ 
experience in precision manufacture 
of electrical equipment, is now en- 
gaged in intensive production for air- 
craft, radio and other war industries. 
Highly developed engineering and 
production facilities available now 
for additional war applications. 


Write, wire or telephone Joseph H. 
Nuffer, President. 


u-WAY ELECTRIC APPLIANCE CORP. 
2101 Auburn Avenue 
Toledo, Ohio 





sae GRINDERS 


HEAVY DUTY 


ASK FOR BULLETINS 
ON COMPLETE LINE 


H BALDOR Grinder No. 101—built for the 

heavier production jobs. 11% hp., ball-bear- 

ing motor; 1725 r.p.m., 220, 3-phase, 60- 

eg 10’x1” Aloxite wheels, exhaust 
guards and adjustable 

tool rests, $9900 


BALDOR ELECTRIC COMPANY 
Duneon Ave., St. Louis 10, Mo. 





Manufacturers of 
Electric naked dol as 
Electric Motor Grinder 
Gattery Chargers 
Fast Battery Charcers 
Baltery Testers 
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would not be placed close together. 

For the private pilot, a reduction in 
airport size materially greater than that 
indicated in the accompanying sketches 
would be in order. In a recent survey 
of private airplane manufacturers, the 
consensus was that a landing strip 3,000 
ft. long and 200 ft. wide would be 
ample—some considering even this size 
much too large. 

Such a strip would require only 14 
acres. This length of runway being 
comparable to those provided on Class 
2 airports (2,500 to 3,500 ft.) a com- 
parison with Class 2 airports is in or- 
der. The Airport Survey, House Docu- 
ment 245, 76th Congress, Ist session, 
gives the average cost of Class 2 air- 
ports as $175,000, of which about 4 is 
cost of land and preparation of surface. 
The latter amounts to approximately 
$300 per acre, of which about $40 repre- 
sents cost of land and $260 preparation 
of surface. Assuming the same eost for 
the landing strip, the cost of such strips 
would be $4,200. 

From this document it ean also be 
deduced that the cost of feneing, mark- 
ing, and of a wind indicator for a Class 
1 airport, averaging about 100 acres, is 
about $6,000. For the strip, one half 
of this amount, or $3,000, would appear 
to be ample for these items. This would 
bring the total cost of a 3,000 ft. strip 
to $7,200. The average eost of Class 1 
airports providing 1,500 to 2,500 ft. run- 
ways is given in this document as 
$36,000, and as previously mentioned 
the average cost of Class 2 airports pro- 
viding 2,500 to 3,500 ft. runways has 
been $175,000. 

This figure of $7,200 does not include 
buildings but—and this is important— 
at least one of the larger oil companies 
has already indicated an interest in pro- 
viding service stations at such landing 
strips whenever they become available. 
Their studies have ineluded provision 
of facilities for minor mechanical serv- 
ice and facilities for serving lunches or 
meals. Some thought was also given to 
providing individual hangars. It is an- 
ticipated that such service stations can 
be made to pay by dividing their service 
between the highway and the landing 
strip. " 

Only those who have had the experi- 
ence of operating a private airplane 
under prewar conditions ean begin to 
appreciate what such service stations 
would mean to the growth of private 
flying, giving, as they would, service to 
the airplane comparable to the service 
they have been giving to the automobile. 

Years ago, Col. Stedman Hanks 
started his advocacy of landing strips. 
We listened, looked at them through a 
conventional landing gear, found that 
they did not line up with our conception 
of cross wind landings, and put them 
aside. But today they are again under 





separators 


the manufacture of vari- 
ous types of oil separators 
for use in the de-icing 
equipment of airplanes 
has long been an impor- 
tant activity at Mercury 
. .. complete tooling and 
experienced craftsmen 
give considerable advan- 
tage in quality, price and 
meeting schedules. 


dependabie 
deliveries 


MERCURY know-how, 
developed over 23 years 
devoted exclusively to air- 

craft fabrication, makes 
this company a depend- 
able source of supply of 
aircraft parts and access- 
ories, assuring quality. 
unswerving and deliveries 
on schedule. 
aluminum fuel and oil 
tanks @ ailerons, fins, 
rudders and similar sur- 


faces @ aircraft parts and 
accessories. 





g Crankshafts Every Ten Min 


The streamlined press shown above assembles airplane 
crankshafts four times faster than previous methods — 
cuts the job-time from 10 to 214 minutes! 


It replaces tedious, painstaking hand labor with quick, 
accurate, semi-automatic oil hydraulic operation. All the 
workman has to do now is lock the three sections of the 
shaft in the fixture, and direct hydraulic fluid to either 
the right or left ram. Then by moving ram-operating 
levers — with fingertip pressure control — one end sec- 
tion of the shaft is assembled to the rigidly held center 
section. He then repeats the operation on the opposite 
end of the shaft. 
This time-saving equipment is a good example of how 
Denison Engineers are tailoring the advantages of 
HydrOlLics to a constantly expanding field of industrial 
operations. They will be glad to show you how the excep- 
tional smoothness, flexibility and accuracy of oil hydraulic 
power, speed, and control can be applied to your products 
or production, Write or wire today, or call your Denison 
representative, 


DENISON 


EQUIPMENT ort APPEIED 
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It’s things 
like this 
your designers 


need to know 


sthicantiens alloys have good resistance to 
fatigue. Like other metals, however, they are 
sensitive to the effect of notches and other 
strabe-zaiaing factors: For example, the middle 


test bar shown above, with its sharp corners at 


the cast-on center ring, has only half the 


fatigue strength of its two neighbors. 


What to do and mistakes to avoid are told in 


the new book, ‘‘Designing with Magnesium”, . 


just published by American Magnesium. Your 
designers should have this book for a guide in 


MAGNESIUM 
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MAZLO) 


changing over to magnesium. Copies will 
be sent free to the men you name in your 
isaeiaeiiiitea } 

Now that magnesium has become more 
abundant, many products will be redesigned 
in magnesium. At the same time, weight will 
be saved, while retaining high safety and 


reasonable costs. Our engineers will gladly 


0 ie 
assist you in this design work. Write American 


Magnesium Corporation, 1713 Gulf Building, 
Pittsburgh, Pennsylvania. 
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The Kellogg Division 


of 


American Brake Shoe Company 


announces the purchase of 


Crown Spray Gun Manufacturing Company 











Kellogg Division of American Brake Shoe 
Company has acquired the Crown Spray 
Gun Manufacturing Company of Los An- 
geles, California. — 








This adds to the Kellogg-American line of 
air compressors a complete range of spray 
equipment including guns, booths, exhaust 
fans and paint containers. 


Kellogg also makes car lifts and high- 
speed car washers. With the purchase of 





Crown’s production and research facilities, 
service in the fields where Kellogg-American 
is widely known and used will be expanded. 

Products of the Crown plant, which will 
continue to be made at Los Angeles, will 
be distributed in the future under the name 
Kellogg-Crown. Each plant will benefit from 
the research and engineering divisions of 
both organizations, and from that of the 
American Brake Shoe group of technologists 
at Mahwah, New Jersey. 






















Kellogg Crown products and parts are available at 


Crown Spray Gun Manufacturing Company, Los Angeles, California 
Kellogg Division, Rochester, New York 





8 DIVISIONS, 59 PLANTS SERVING 


Brake Shoe and Castings Division ..... New York City 








Brake Shoe 


AMERICAN BRAKE SHOE COMPANY, 230 PARK AvE., NEW YORK 17, N.Y. 


INDUSTRY AND TRANSPORTATION 


American Brakeblok Division .......... Detroit, Mich. Kellogg Division................... Rochester, N. Y. 
Ramapo Ajax Division ............... New York City American Forge Division................ Chicago, Iii. 
American Manganese Steel Division . Chicago Heights, Ill. Southern Wheel Division............. New York City 


National Bearing Metals Corp. ......... St. Louis, Mc. 
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SCCKET-HEAD CAP SCREWS 
HOLLOW SET SCREWS 


All Die Makers’ Supplies 
Danly Com: ercial Sets 
Danly Special Sets 


DANLY MACHINE SPECIALTIES, INC, 
2100 South 52nd Avenve, Chicogo, Illinois 
MILWAUKEE © LONG ISLAND CITY, N. Y. 
DAYTON © DETROIT @ ROCHESTER 
CLEVELAND e@ PHILADELPHIA 
DUCOMMUN METALS & SUPPLY CO. 
tos Angeles ® San Francisco 
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consideration and with a good number 
of advoeates. 

However, many still consider them 
from the viewpoint of conventional, or 
at best tricycle underecarriages and still 
find difficulty in aligning them with the 
wheels of such underearriages. They 
are people whose views on aviation sub- 
jects are sought and valued, hence their 
e@pinions can and will retard the accept- 
ance of flight strips until they are con- 
vinced of their suitability. Most of these 
men are not interested in theories or 
in pretty pictures of what might be 
done. They will have to be shown—and 
the time to show them is now while air- 
port expansion programs are in the 
making—not after the airports have 
been constructed. 





Officers Get Bearings 
(Continued from page 235) 


own hoisting tripods by cutting down 
treés and lashing them together. In 
place of steel cables they use ropes and 
tree-trunks for levers. At one time 
some crashed P-47’s and later three 
B-17’s were sent to the airport for the 
cadets to re-build, as they may have to 
do overseas. 


The Care of Firepower 


The course in armament follows the 
Same general lines as that in engineering. 
Cadets must have had two years of col- 
lege training in engineering or the 
equivalent practical experience but need 
not have any previous knowledge of 
armament. They begin with the con- 
struction and operation of machine guns 
and small arms and continue through 
cannon, engineering physics, explosives 
and bomb racks, chemical warfare, gun 
sights, synchronizing, and power turrets. 

Because of the complicated armament 
in a present-day bomber, armament 
cadets must study many of the same 
subjects as the engineers—electrie wir- 
ing, for example, since the bomb racks 
are operated electrically; hydraulics of 
power turrets; and instrument main- 
tenance of the automatie pilot. 

In classrooms, of course, wiring and 
tubing cannot be arranged as in a plane, 
but mockups are provided until cadets 
ean work on planes at the airport. In 
one small room, cadets test installations 
of automatic pilots on a jig which is 
shaped, balanced, and reacts like a 
plane. In other rooms are bomb racks 
and gun turrets. Study of turrets takes 
up a large part of the course, and cadets 
spend about one day working on each of 
six types of power turrets—Martin, 
Bendix upper and lower, Consolidated 
tail, and the new Sperry upper and 
ball. 

The course in photography not only 
teaches cadets the science of picture 
taking but is continually adding to the 
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Meets Army Air Corps Specifications 


94-32351-A 
and other applicable specifications 


PROMPT DELIVERY! 
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THE BIRTCHER CORPORATION 
Manufacturers of AIRCRAFT 
and RADIO PARTS 


5087 HUNTINGTON DR. LOS ANGELES 32 








SPEED -RATH 


REMOVES OR TIGHTENS NUTS 
in a Jiffy 

‘ BEALL SPEED-RATCH is the new, im- 
proved Ratchet Wrench with patent- 
ed pull-chain in handle. Quickly and 
easily tightens or loosens nuts at the 
hard-to-get-at spots, without finger 
manipulation. Saves time and speeds 
airplane assembly and mech- ¢ 690 
anical production. List price, 

Manufactured by the makers of 


BEALL SPRING WASHERS 
WIRE US your requirements 
BEALL TOOL COMPANY 


Div. Hubbard & Company 


EAST ALTON, ILLINOIS 
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358 EIGHTH AVE. SO., MINNEAPOLIS, MINN. 
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We are preparing a series 
of bulletins showing interest- 
ing special designs in various 
types of screws and plastic 
insets. Around each one there 
is an interesting story—of de- 
signing, production, use, metal- 
saving, etc. Our mailing list 
is not complete, hence this ad- 
vertisement seeking out those 
who might be interested in 
receiving these bulletins—are 
you? 


We make all types of screws — 

machine, metal, plastic insets, 

machine screw nuts, special riv- 

ets, etc. Every one — Keene 

quality. 

WIENGLAND | SCREW C rp } 


KEENE, NEW HAMPSHIRE 
INCORPORATED 1892 


\ 
SCREW 
BULLETINS 

































Army’s knowledge of it. The regular 
curriculum consists of such fundamentals 
as ground and aerial cameras, copying, 
projection printing, film processing, and 
portable laboratories. But since cadets 
may some day find themselves in battle 
without proper equipment, instructors 
are always experimenting with substitute 
methods for established procedures. For 
instance, making a camera with a card- 
board box and a strip of celluloid 
pierced with a pinpoint is one impro- 
visation. Instructors also show cadets 
how table salt can be used for potassium 
bromide in the developing solution and 
how G.I. soap serves for sodium ear- 
bonate. A good substitute for acetic 
acid solution, used in hypo to arrest 
development, is carbon dioxide, easily 
cbhtained from the engine exhaust of the 
mobile unit after it has been put through 
water. 


Another Use for Sugar 


Trying to foresee and prepare for 
anything that could possibly go wrong, 
instructors also familiarize cadets with 
combat climate and geography. They 
teach them, for example, how granulated 
sugar ean be used for sodium sulphate to 
keep film emulsion from melting in 
tropical areas, and pow salt water can 
be substituted for fresh water and potas- 
sium bromide in developing solution. 

One of the chief jobs of photographic 
officers is interpretation. Cadets are 
given a thorough training in printing 
and assembly of mosaics and in map 
reading and also in intelligence proced- 
ures and photo’ mission planning. 
Toward the end of the course they are 
taken on a 48-hr. trailer-field trip. They 
plan this mission, take a number of pic- 
tures of different spots from different 
angles, then develop, assemble, and read 
them. Later at the airport they prac- 
tice aerial photography as well as the 
installation and maintenance of aerial 
cameras. 

In order to cope with photo chemistry 
and mission planning, cadets are re- 
quired to have completed two years of 
college and to have a knowledge of 
physies and chemistry. For the com- 
munications course, on the other hand, 
a college education is not considered so 
important as the possession of an ama- 
teur radio operator's license. 

To become experts in radio mainte- 
nance and inspection, cadets study direct 
and alternating currents, transmitters 
and receivers, ultra high frequencies, 
radio compasses, and wiring. And they 
practice sending and receiving in Morse 
code, learn direction finding, radio bear- 
ings, position fixes, and blind landing 
procedure. Another part of the course 
is the study of telephcne communication, 
including setting up portable switch- 
boards out of doors. 

In many of these subjects cadets are 




























+ Buy only what you need. 


+ Pay no more than ceiling prices, buy 
rationed goods only with stamps. 


+ Pay off old debts and avoid making 
new ones. 


+ Don’t ask more money for goods you paint 
sell or work you do. - 


+ Provide for the future with adequate 
life insurance and savings. 


+ Buy all the War Bonds you can afford 
and hold them. 
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DRAFTIN( 


RE-SURFACE 
Worn Boards. 
Modernize New Boards. 


PRECISION-IZE 
Pencil Drawings 
For Perfect Prints. 


RELIEVE 
Shortages of Men and Materia 


SPEED 
Production, Yet Cut Costs. 


Adopted as Standard 
ag By Major Industries 


TOP Resilient drawing surface pr 
duces a sharp, opaque stroke in the drawim 
—results in perfect prints—makes ink 
unnecessary. The most perfect, most 
lightful surface to work on. 






NO-INK 


Drawing 


10 Years More Use From Old or Discarded Boats Col 
Users are reordering in quantity. Ove dey 
25,000 NO-INK Drawing Board Tops @ mic 
ready in use, saving man-hours, speed tha 
production, renewing discarded bo: fin 
modernizing new boards. Co:is so littl hov 


We cut Tops to exact board size, no matter how larg 
how small. Attached by anybody in i0 minutes, 1c" 
for immediate use. Economize, modernize your draft 
procedure. Write for catalog, prices «nd trial 0 
Est. 1911 Over 30 Years of Guaranteed Customer % 1 
W. H. LONG COMPANY, 425 N. Clark St., Chicago tt 
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jught by civilian women called WIRE’s 
omen instructors in radio engimeer- 
1g). Although the instructors through- 
ut the school can be either civilian 
pgineers OF limited service military per- 
nel, women teach only in the com- 
sunications course. 
Into the middle of the old Yale campus 
we bee: brought a communications 
ck and the fuselage of a crashed B-25 
» which cadets practice installing radio 
quipment at the same time that they are 
udying theory in the classroom. At the 
irport they become thoroughly initiated 
» the maintenance, installation, and in- 
pection of radios on all types of planes. 
From ail four courses—maintenance, 
mament, photography, and communi- 
stions—cadets are graduated as second 
eutenants. For most of them, the next 
ep will be overseas to one of the com- 
at fronts, where they will direct the 
maintenance work of some 50 enlisted 
nen and will have the sole responsibility 
inspecting the equipment of their 
muadrons before they go into battle. 





Rough Engine” Cured 


(Continued from page 211) 





At the end of 25 hr. continuous run- 
ing, the entire system was still fune- 
oning perfectly. After this test, the 
ksembly was taken apart and carefully 







examined for traces of moisture. None 
whatever was found. Then water was 
purposely admitted to the reassembled 
system and the under water test re- 
sumed. In a short time it was re-exam- 
ined and found to be perfectly dry, 
proving that the circulation of dry air, 
even when unaccompanied by engine 
heat, was capable of removing more 
moisture than would ever be present 
during operating conditions. 

By special permission of the CAA, 
the system was installed on one engine 
of a transport plane flying regularly 
between Chicago and Seattle. After 
500 hr. of flying through all conditions 
of weather, the interior was found to be 
entirely free of all impurities, such as 
moisture, de-icing fluid, or oil. Many 
flights had been made through rain- 
storms and fog without trouble develop- 
ing. The ignition harness on the other 
engine, at the end of, 250 hr. flying, had 
accumulated so much contaminating 
matter that it was necessary to drain 
the manifold and remove several leads 
for drying. 

At the present time, the entire fleet of 
DC-3’s of Northwest Airlines is fitted 
with this ignition harness. During over 
5,000,000 engine-miles of flying there 
has not been a single case of trouble de- 
veloping from harness contamination, 
nor has any moisture or other fluid been 
found in any part of the systems. 
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Aviation Equipment 


Contacting regularly the engineering and purchasing 
departments of the huge airplane plants located in these 
mid-wesicrn cities, we offer you NOW, sales representation 
that wii! pay dividends in the post-war period. Well 
finance: with facilities for handling stocks. Investigate 


NELSON ELECTRIC SUPPLY CO. 
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. . + when Peace cargo flies 





Today, KRANE KARS do a big job 


handling Air Cargo . . . implements of 
war that make uncompromising demands 
on materials-handling equipment. 


Tomorrow, civilian goods will fly .. . 
keeping the promise of well being for 
all the people, of all the world .. . 
bringing happiness to the home and un- 
precedented productivity to factory and 
farm. 


And in that blessed tomorrow, KRANE 
KARS will handle Peace Cargo just as 
efficiently as they now handle war cargo 
at the far-flung airports of the world. 


Send for Literature 
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Adjacent to Lancaster Municipal Airport, 
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Aireraft Hydraulics 
(Continued from page 172) 


the pressure setting of relief valves is 
generally about 20 percent above the 
highest operating pressure of the hy- 
draulic system. 

The main-pressure relief valve is gen- 
erally placed in the line between the 
regulator valve and the accumulator, or 
just after the accumulator. This valve 
is used to protect the pump in ease the 
pressure regulator malfunctions. Seec- 
ondary or thermal relief valves are 
placed in all lines where fluid may be 
trapped under pressure. They relieve 
that pressure as it builds up through 
thermal expansion. 

Aside from the standardization of 
functional requirements, relief valves 
have been completely standardized with 
respect to size, shape, mounting holes, 
port position, and port threads (see 
Fig. 3). This has made it possible to 
replace any relief valve in an airplane 
by another, regardless of who the manu- 
facturer may be, without making any 
changes in mounting or tubing position. 

Although the external envelope has 
been completely standardized, internal 
construction of relief valves in wide 
use today varies radically with each 
manufacturer. Generally speaking, 
however, they all use a poppet valve 
held on a seat by an adjustable loaded 
spring. 

Fig. 4 shows the construction of the 
relief valve manufactured by the Ken- 
yon Instrument Co. It can be seen that 
this valve consists of a housing made 
from aluminum alloy plate stock con- 
forming to AN standard dimensions. A 
steel seat is inserted into this housing 
and held in place with a screw cap. Syn- 
thetic rubber seals on each end of the 
seat effectively isolate pressure into the 
seat. A steel poppet is placed into 
the seat, which is cross drilled and ported 
so that fluid can flow through the valve 
and around the neck of the poppet. Pas- 
sages are provided to allow the oil to 
pass along the shank of the poppet so 
that full pressure is brought on the 
full-effective area of the seat, also to 
provide a dash pot action for prevention 
of chattering. A spring guide rests on 
the poppet and retains a spring, ten- 
sion of which can be adjusted by means 
of a steel screw inserted through the top 
of the valve. This adjustment can be 
locked securely by the lock nut, which 
is tightened against the housing on the 
adjusting screw. 

An entirely different type of con- 
struction is illustrated in Fig. 5. This 
relief valve, manufactured by the Adel 
Precision Products Corp., typifies the 
ingenuity of this company. Principal 
feature here is that the poppet is held 
stationary in an AN standard body, 
and the seat is lifted off the poppet 


when the pressure builds up beyond the 
tension of the adjustable spring. 

Developed primarily for hydraulic 
systems operating at 3,000 or 4,000 psi., 
full advantage is taken in pressure bal- 
ancing in the relief valve manufactured 
by Greer Hydraulics, Inc., (see Fig. 6). 
This valve is so well balanced that it 
is equally effective whether it is used 
at 400 or 4,000 psi. Result is that the 
valve is very light in weight, and a very 
lightly loaded spring can be used with 
a tension of only 20 lb. at 1,500 psi. 
against 165 lb. normally used. This 
light spring does away with the wire- 
drawing effect previously discussed, re- 
sulting in a smooth, easy operating unit. 

Another very valuable feature of this 
valve is that the pressure setting is 
only slightly affected by the back pres- 
sure of the return manifold of the sys- 
tem, enabling the valve to be used 
where sensitive relief pressure setting 
is required, such as in aireraft gun tur- 
ret installations and high pressure sys- 
tems. The valve consists of a body (di- 
mensions conforming to AN standards) 
which is made from aluminum alloy 
plate stock. The seat is screwed in from 
the bottom of the housing and contains 
a steel poppet inserted in the seat. The 
seat is effectively sealed by synthetic 
rubber packings so that the pressure 
is isolated around the annular groove 
of the seat through which holes are 
drilled, permitting the oil to flow about 
the neck of the poppet. The annular 
groove plus the flow around the poppet 
neck provide a large flow area, result- 
ing in a very low pressure drop through 
the valve under normal through-flow. 

It can be seen by careful study of 
Fig. 6 that the diameter upon which 
the poppet seats is slightly larger than 
the diameter of the poppet shank. Dif- 
ference between these concentric diam- 
eters is the effectiv2 working area re- 
sulting in the light load. A seal in the 
poppet shank prevents pressure from 
building up under the valve destroying 
this differential. The spring seats di- 
rectly on a shoulder provided in the 
poppet, and the tension of the spring is 
adjustable by means of the adjusting 
screw, inserted from the top of the 
housing. 








Winning With Serap 
(Continued from page 187) 


and other oils are reclaimed through use 
of a portable filtering machine. Waste 
paper from offices is shredded and used 
in packing. 

Even dry cell batteries for flashlights, 
formerly a total loss after they had 
gone “flat”, now are kept in use over 
a long period of time—for the material 
conservation department has put a bat- 
tery recharging machine into service. 





This apparatus will restore lire even y 
the small pencil-type dry cell-. 

Much of the reclamation  woyk ; 
done by the conservation departmey 
while some is done by the plint maiy 
tenance departments, which a':o aid ¢ 
conservation drive by utilizing theiy oy 
scrap for re-use. 

The conservation departiient 4h 
operates a parts-sorting sect: n whid 
both manually and by machines, sen 
rates parts which are wravoidah 
mixed. They are then returied to th 
production departments. 


















Production Anilysis 
(Continued from page '33) 





25) should be available for detailed 
shop development. The line assembh 
planners, in conjunction with: their 
spective assistants, should _ personall 
supervise the installation oi the jg 
units, incorporating minor changes, ant 
keeping file cards, job unit operatioy 
sheets, and production boards up-to 
date. Close coordination with produ 
tion control should be established, i 
addition to supplying up-to-date jd 
unit operation sheets. As these sheet 
are completed, duplicate copies shoul 
be forwarded to the production illus 
tration, which will prepare al! perspec 
tive job unit drawings for both fina 
and feeder line assembly. 

Black-and-white prints should \ 
shellacked or varnished to 1 or } it 
plywood boards and placed with th 
job-unit parts box. Zone job units fot 
one station should be located near tif 
job unit disbursement depot for a spe 
cifie station. As parts job units an 
issued by production control, the work 
man should be assigned the approv 
mate job unit illustration for use in il 
specific zone. Job unit illustrations als 
serve as check lists. As sheets are re 
vised, duplicates should be forwarded t 
production illustration in order tha 
changes may be incorporated as quickly 
as possible. 




































































Production Contre! 


Responsibility of maintaining a 8 
tem of parts disbursement “or the st 
tion job units should be assumed J 
production control, initially »y develop 
ment of control procedure, ‘en by ° 
taining from each unit lead planner! 
copy of stage analysis sheets whid 
establish preliminary priorities. The 2 
formation received will es ablish pm 
liminary and temporary pts rowllly 
and disbursement depots. Producti! 
control should keep in close conte 
with assembly line layout » order 4 
assure the most efficient parts #4 
handling, and storage deta: >. 

As the station analysis progres 
production control should ' furnished 



















AVIATION, ./:nuary. 1 Ay 





even t 























































Work } 
Artment 
It main 

aid th 
Lely Ow, 


nt al 
| whieh 
S, Sep 
voidabh 
| to thy 








YSis 
) 


detailed 
ssembly 
heir ye 
sonal 
he 0 
res, and 
eration 
up-to 
produe 
hed, iN 
ite 0 
» sheet 
should 
n illus 
er'spee 
th fing 


ild bf 
r 4 in 
ith th 
uits for 
ear the 
a spe 
its arg 
will Standard Conveyor Engineers Have the Engineering Skill 
e in | 


vi © and Manufacturing Facilities to Build For a Variety of Needs 





are Ie 
rded t One of the largest and most notable pneumatic company — on any conveyor requirement, large or 
r th , , ‘ : ‘ 
wut tube systems ever built — serving 27 departments small, for immediate or future handling needs. 
at Bell Aircraft with swift transmission of import- 2 . . 
ant papers—is an outstanding example of Standard Write for valuable reference book—"Con- 
a Conveyor engineering and manufacturing ability. veyors by Standard” —Catalog No, Al 
he sta , 
‘ed I A complete roller conveyor system for the handling STANDARD CONVEYOR COMPANY 
: ae General Offices: NORTH ST. PAUL, MINN. 
evelop of heavy sheet-steel coils, weighing several tons Selec and Hetiisatn natalia 
by 0 each, in a large eastern mill is another noteworthy 
nner 4 . . 
whieh Standard Conveyor installation. 
he in , : , an eee 
gh These highly diverse examples are indicative of 
F . . eg? 
“outing Standard Conveyor engineering versatility and man- 
Iuction ufacturing skill. An experience record of more than 
ontae . ° . 
ier tf 35 years, serving all classes of industry and business, 
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@ The two factors which 
account for industry’s wide acceptance 
of Western Felt are: 


1. Engineering Experience. A full 
staff of experienced engineers have 
designed the prefabricated shapes 
that are being so widely used today. 
They are prepared to assist any 
manufacturer in determining spec- 


WESTERN FELT WORKS - 


4035-4117 Ogden Avenue ~- 


ifications for felt as an alternate. 


2. Manufacturing Experience. 42 
years of experience in the manufac- 
ture of superior quality felt qualifies 
Western to fill your every need. 

The result of this coordinated ex- 
perience is unbiased suggestions— 
on the possibility of using Western 
Felt in your industry. Write us. 


Chicago 23, Illinois 


Branch Offices in All Principal Cities 


inom independent Manufacturers N 
Cutters of Wool, Hair or Jute Felts 








Belt is: 


e Flexible 
e Resilient 


e Water, heat and 
shock resistant 


e Compressibie, 
etc. 


Used for: 
e Channels 
e Gaskets 
e Pads 
e Washers 


e Weatherstri ping 
e Insulation, <tc. 
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bolicate copies of established job 
its—operation sheets which definitely 
iblish the location of parts and as- 
mblies for the final assembly lines. 
Parts storage and disbursement may 
,handled by setting up parts bins or 
-s at each station, providing in the 
a sprce for each job unit in each 
me numbered relative to zone and sta- 
‘i, In each compartment should be 
weed 2 pan or box containing those 
ts and assemblies scheduled to go 
that specifie zone for its particular 
tion. ‘These boxes should be issued 
»a workman with the job unit opera- 
on sheet and illustration. As compart- 
mts are emptied, production control 
ould refill, noting any shortages, ete. 
Iherever necessary, production control 
ould recommend the establishment of 
, open station in the assembly line for 
portage and salvage pick-ups. 

By careful coordination with all de- 
atments, production control will as- 
we an even flow of parts and as- 
mblies to their stations, insuring the 
yecessful and efficient operation of the 
sembly line. 




























































































































































Production Illustrations 

















for the purpose of providing clear, 
mcise production information, illus- 
ations of the perspective type are 
repared. 

The detail development of production 
strations should be done currently 
ith the three foregoing production 
ses. One preliminary production 
akdown should be prepared in the 
iplane preliminary design stage based 
tinformation furnished by the project 
wineer and design layout men. It 
ald be a complete airplane unit 
kdown, rendered in simple, shaded- 
tk form, showing available design de- 
il developed from a master perspec- 
layout projected from three-view. 
is should be approved by the project 
gineer and layout men. 

Final production breakdown should 
prepared from a revised preliminary 
ukdown to conform to production de- 
m decisions established in preliminary 
duction conferences. It may be pre- 
-" ied as a series of six drawings cover- 
' g these items: Major unit breakdown, 
tor unit breakdown fuselage, minor 
it breakdown wings, structural draw- 
E number references, functional in- 
ation drawing number references, 
‘major unit dimensions. 

Mtit breakdown illustrations should 
Mepared from production layouts or 
pase drawings, ‘ presenting detailed 
Muction information by name and 
number. Major unit structural 
Mugs illustrate units such as center 
is, outer panels, ete., and should 
uate by name and number all sub- 
blies and details. Drawings of 
tral subassemblies illustrate engi- 
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neering subassemblies, and should desig- 
nate by name and number all detail 
parts. Installation major unit drawings 
illustrate complete functional systems, 
such as flight controls, radio, electrical, 
ete., and should give by name and num- 
ber all minor installations. Installation 
minor unit drawings illustrate minor 
installation assemblies, such as air con- 
trols—fuselage and .hydraulics—center 
panel, ete., and should term by name 
and number all subassemblies and de- 
tail parts. Drawings of installation sub- 
assemblies illustrate functional sub- 
assemblies, such as instrument panels, 
hydraulic unit assemblies, ete. and 
should likewise designate by name and 
number all details. 

Planning-bench assembly drawings 
should be prepared from information 
furnished by the production planning 
department, conforming to an opera- 
tion sheet. These drawings should illus- 
trate the assembly procedure required, 
being coordinated with a related opera- 
tion sheet by numbers. These drawings 
should designate all parts by name and 
number and should be approved by the 
corresponding lead planner (Fig. 8). 

Job unit illustrations should be pre- 
pared from zone-station operation sheets 
from master perspective layouts, the 
particular view being determined by 
the relationship of the workman to the 
airplane. These drawings should be co*- 
ordinated with the job unit operation 
sheet by operation number, zone, and 
station, in addition to naming and num- 
bering all parts. 

Jig and fixture sketches should show 
the subject jig or fixture, a phantom 
outline of the jigged assembly, and list 
the complete sequence of assembly (Fig. 
9). : 

Skeleton perspectives should be pre- 
pared by projection from three-view 
form, with the view being determined 
by the type of airplane illustrated. The 
skeleton perspectives usually required 
are: A complete airplane, a detailed 
fuselage, and detailed wing drawings. 
These drawings should name all neces- 
sary station lines, outer lines, bulkhead 
locations, spar locations, ete. (Fig. 10). 


Application 


Normally, in order to facilitate the 
planning of an aircraft destined for 
quantity production, the relationship of 
its components to line assembly would 
be considered in the original design. 

This preliminary consideration may 
best be accomplished by thorough co- 
ordination among the various depart- 
ments during the preliminary and pro- 
duction design stages. If this is done, 
the subsequent automatic correlation of 
production and design requirements 
will result in a successful production 
design and no difficulty will be experi- 
enced in its application to line assembly. 


Lockheed Spotwelding 


(Continued from page 165) 


It is possible to make a high pressure 
resistant tank of this same general shape 
by using toreh weld, but scallops and 
other special construction will be neces- 
sary. Other methods using bolts or 
rivets could be used, but to date they 
have proved considerably heavier and 
more difficult to manufacture, even when 
the pressures are not high. On heavy 
roll-weld equipment, three thicknesses 
of material may be seamwelded success- 
fully with external brackets spotwelded 
to the tank halves for mounting in the 
airplane* as shown in Fig. 13. 

On the present production version of 
the Constellation, practically all power- 
plant structure forward of the firewall 
is made from heat and corrosion resist- 
ant steels—AISI 302 and 347 sheet in 
varying degrees of hardness. Spotweld- 
ing applications on these fireproof in- 
stallations inelude the engine mount 
structure, cowl flaps, cowl structure, 
and outer panel assemblies. 

Drilling of stainless steels has always 
been difficult, due in part to the work 
hardening of the sheet at the holes if a 
sharp drill is not kept under constant 
cutting pressure. With the relatively 
unskilled men and women doing this 
work for the duration, this problem is 
somewhat aggravated. Riveting of thin 
gages of these steels, necessarily employ- 
ing special rivets, is very difficult. In 
maintaining a flush outer surface, the 
riveting problem is further aggravated. 
Spotwelding the power plant installa- 
tions, though, eliminates these difficul- 
ties. 
Where the assemblies are light in 
weight and holding of parts in their 
relative positions has been accomplished 
with clamps and simple light weight 
fixtures, the assemblies have been moved 
to stationary equipment for the welding 
operations. With the welding of larger 
and more complex sections, sueh 48 
engine mount structure and some eow) 
panel assemblies, it becomes desirable to 
use portable equipment. This equip- 
ment for welding steel sheet is readily 
adapted to utilize the same basie type 
jigs and fixtures (trunion, horizontal 
fixed, and vertical fixed) used for riveted 
and bolted assemblies (see Figs. 14, 15 
and 16). 

To date, no portable spotwelding 
equipment has been obtained for alu- 
minum alloys, although applieations 
have been made for its use on the Con- 
stellation. One of these usega is the 





* Use of seam, roll spot, and single spot 
welding has made it possible for Lockheed to 
egg wo quantities of low carbon steel droppa- 

le fuel tanks. These tanks are successfully 


used on a great many types of aiesrett Se 
80 
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p. 128; Coker, M. A., Machinery, May, 1943, 
. 161, and Hoffman, F. C., 

1943, p. 27. 


almost double their range of operation. 
see Von Hake, R. A., 


p Tron Age, May 
15, 
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attachment of outer window and door 
frames to the fuselage skin, where at 
present employment of rivets driven 
flush on both sides is required. When 
portable equipment for aluminum alloys 
does become available, additional ad- 
vantages of spotwelding will fly with 
the Constellation. 





NACA ... The Foree 


(Continued from page 175) 


tified its existence, they had made it 
an indispensible component of the na- 
tional welfare. ; 

Flying became more and more of an 
industry. . . Planes had more power- 
ful engines and flew faster. ... Air- 
lines, like the Post Office whose mail 
they carried, decreed that neither snow 
nor gloom of night should stop them 
in their appointed rounds. . New 
methods had to be devised and new fly- 
ing technique. ... And pilots had to 
know not only how their planes flew but 
why. Yes, someone had to find out 
about these things without killing a lot 
of good men in the process. 

Accordingly, the NACA provided the 
information, and while European air- 
liners sat on the ground during the 
hours of darkness, all the airlines in 
America drafted and flew their schedules 
regardless of the hour of day or night. 
It was not to the men in the air that 
most of the credit was due—though they 
were of the world’s finest—but to the 
men on the ground, the experimenters, 
the foreseers of the hitherto unforeseen, 
who made possible the tremendous 
achievements of American aviation. 

Coming down to the present day, 
there has been a marked increase in the 
size of the great sphere covered by the 
Committee. Obviously, this has required 
many more workers and much equip- 
ment. Congressmen and Senators, now 
more airminded than many give them 
credit for, have provided the money— 
and the work has progressed steadily. 

The war has thrown an immense 
amount of Army and Navy experimental 
work on the Committee’s hands, and for 
the first time the Committee admits it is 
under an overload. In spite of en- 
thusiasm, regardless of uncounted hours 
of night work, the present force finds 
itself not only handicapped but falling 
more and more behind in its task. It is 
essential that we retain air superiority 
over the Germans in spite of their tech- 
nical ingenuity, but this cannot be done 
unless we find out before going into 
battle that what we make and what we 
send into the fight are better in every 
respect than those which oppose us. 

What are the steps proposed or al- 
ready taken to assure this air superior- 


ity? In what ways can scientific research’ 


keep us ahead of other countries? Let 
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us consider the tour NACA experimen- 
tal laboratories in the light of being a 
national life insurance and, after that, 
let us consider the premium to be paid. 

Langley Field, Va., now has 20 wind 
tunnels in operation. There is required 
a new Laboratory of Study of Indue- 
tion Aerodynamics, covering the sub- 
jects of combustion and air cooling. Al- 
ready this section has made improve- 
ments in ducts and passages within the 
airplane which inerease its efficiency as 
effectively as would important changes 
on exterior aerodynamic design. 

The Electronic Laboratory tests air- 
craft instruments to inerease their effi- 
ciency under extreme flight and atmos- 
pherie. conditions. 

Cleveland Engineering Laboratory 
engages in gas turbine and compressor 
research. When future engines give out 
more horsepower on less weight and 
with smaller fuel consumption, their suc- 
cess will be directly traceable to the 
careful, painstaking but unpublicized 
work of the CEL engineers. 

When PBY’s take off on regular daily 
schedules through the tough Alaskan 
winter and return to base as a matter 
of course, their safety is in‘ great meas- 
ure due to the anti-icing research done 
by Ames Laboratory. As their radios 
continue to send and receive in the worst 
sleet and snow storms, bringing them 
back to base instead of leading them as- 
tray, how many of the crews will know 
that they owe their lives to the work 
of that small almost unknown group of 
scientists at Ames Experimental Labo- 
ratory—the men who foresaw and 
guarded against the effects of storm 
static while the equipment was still in 
the design stage. 

In the future—and not so far away— 
when fighters fly at supersonic speeds, 
the credit for research should go to the 
men who looked into the future and saw 
the need for experimental data, then 
designed and built a supersonic wind 
tunnel at Moffet Field and made the 
discoveries which will render these 
planes possible. Possibly one or two 
pilots may know vaguely that certain 
scientists had a hand in the early expe- 
riments, but the man on the ground— 
who pays the taxes which make these 
things possible—will know little or 
nothing about the NACA. 

He will know nothing, unless someone 
informs him about the huge Moffet Field 
wind tunnel, with a throat 40 ft. high 
and 80 ft. wide, which can test a full- 
size airplane, thus enabling manufac- 
turers to eliminate faults before acci- 
dents occur in flight. He will surely be 
proud of the fact that we won our air 
battles by a margin of one plane lost 
to five of the enemy, but he will not 
know, if he is not told, about the part 
played by the NACA, nor will he realize 
that our air superiority in peacetime 
will be directly the result of its work. 


The engineers and scient ts yh 
achieved these results would ki.ow thes 
things if they stopped to think of they 
but they don’t stop—they’re ‘00 bys 
How much is it worth to this count 
to make sure we won’t find he Ly 
waffe our superiors when we start th 
“Second Front”? We spen’ in oy 
night over Berlin more than $20,0i 
000. The NACA requires—n »w—$]j 
546,700 for this year’s worl. The 
raids are prime factors in winning tl 
War. How can we do mor towar 
Victory than by spending the price ; 
one air raid in research which will kee 
our Air Forces in the position which tj 
NACA has made possible? 
Remember, when we invade Germ 
we don’t want a “Battle of Britain” 
reverse. 






































Plane Sales Target 


(Continued from page \17) 


asked to indicate which five held ¢ 
most appeal. The features, in order 
their ranking by those interviewed, wi 
the percentage selecting each, are shov 
in the following table: 


Rank Feature Selected by (9 
1. Can be soloed with 4 hr. instruc- 
WR 28 ior als Ayte etR ee eee! Oo + 
2. Four-passenger cabin ......... 
3. Simplified control ............ 
4. Life expectancy of craft same as 


an automobile 
. All metal—stainless steel...... 
Good visibility, both taxiing and 
flying . 3 
. Landing speed not to exceed 35 


DOI 


WR eee sic een ss. oc 
(short landing run—200 ft.) 
8. Cruising speed of at least 120 
mph. 
9. Folding wings or blades....... 
10. Dual controls oe 
11. Can be operated safely from 500 
ft Janding sttip...........-- tok 
12. Fuel capacity 5 hr. at 7 gal. per 
hr. max. consumption........ a 
13. Instruments incl. compass, alr- 
speed, altimeter, oil pressure, 
and temp. gageS..........-++: 
14. Two-passenger cabin 
15. Mechanical starter 
16. Heater, ventilator 
17. Tricyele landing gear........-. 
18. Hydraulic brakes 
19. Minimum baggage cap. 3 lb... 
20. Upholstered interior, good ap- 
BOMtNOCNEE oc. oe cca sce sees 
21. Entrance on both sides........ 
22. Push-button control radio....-. 


Use of this card-questionnaire ! 
served to reveal that the specificati 
listed thereon would, on the wh! 
satisfy the majority of prospects, 
though 27.4 percent wanted someth 
additional and 25 percent voiced a 
jection to at least one. 

Most important of the added spe 
cations desired were mechanical 
vices—a long list of aids «nd gals 
which were believed capable of addin 
mechanical guarantee that tie pilot 
passengers could not get into trol 
A total of 32.1 percent of those 4 
ing an added feature liste? sometl 
falling in this category. 

Next most-desired added feature 
two-way radio, selected by 11.3 pet 
followed by these: Parachi tes, 8.24 
cent; automatic pilot (bot for e 
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i With blueprints lettered on the 
a ari-Typer Engineering Model, this 
' 35qmquestion never arises. Figures and text 
“mere clear, sharp, uniform. Every 9 is 
* ssimmefinitely a 9 - guesswork is eliminated. 
fy Ihe number shown above as Vari-Typed 
; ooks like this -- 4689 

And Vari-Typer is four times faster 
an hand lettering. It is operated by a 
ypist, thus four draftsmen relieved of 
s@gpand lettering can devote their full 
 jyg@ggime to actual design and engineering. 
ai The Vari-Typer Engineering Model 

‘@eccomodates tracing cloth or paper of 
a .meny Size without folding; produces 


aire 3 
eificatid 
1e whd 
peets, 
someth 
ed an | 


ed sped 
nical 


IS THAT NUMBER? 


IT’S ALREADY CAUSED A DELAY...A SERIOUS MISTAKE MAY RESULT 








~ WE ALSO MANUPACTURE AIRCRAFT PARTS FOR THE ARMY AIR CORPS. 






















clean, sharp, legible lettering of 
various type sizes and styles; assures 
clear blueprints, black-and-whites, 
photo-litho and tracing reproductions. 

Vari-Typer Engineering Model 
installations in scores of war plants 
are saving thousands of man-hours -- 
General Electric, Allis-Chalmers, General 
Motors are only a few. A West Coast 
shipyard reported a saving of 19,500 
hours of hand lettering time on six 
Liberty Ships. 

WRITE FOR COMPLETE INFORMATION, OR 
LET US MAKE A FREE DEMONSTRATION IN YOUR 
OWN PLANT ON YOUR OWN WORK! 


* 


TEXT COPY SET ON VARI-TYPER 
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-— RALPH C. COXHEAD CORPORATION 

» PLO 4 

sige 334 Sixth Avenue, New York 14, N. Y. 

te ’ | Please send information and samples on Engineering Model] | 

somel Other Models. Please arrange appointment for demonstration. 
Other models of Vari-Typer are available to $ | Name Title | 

eature compose instruction books, bulletins, parts | 

3 pert lists, house organs, etc., for reproduction | Company 

: by Photo-offset, multilith, mimeograph, i Address { 

8, 8.2} teldtine or any other reproduction process, City State 

for ¢a Saving S0%°or more in time, materials and | J 


cost 2s compared to ordinary methods. 
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HALLICRAFTERS WAS READY! 


Under the abnormal climatic and operating conditions of war, the 
Signal Corps SCR-299 communications truck, built by Hallicrafters, 
is providing peak performance for the Allied armed forces, fighting 
throughout the world. 

Hallicrafters peacetime communications equipment is meeting 
the wartime qualifications and demands of the Military! 

Just as Hallicrafters Communications receivers are meeting the 
demands of war Today—they shall again deliver outstanding recep- 
tion for the Peace—Tomorrow! 


hallicrafters uy nore sonos ms 


World’s largest exclusive manufacturer of 
short wave radio communications equipment...First exclusive : 
vadio manufacturer to win the Army-Navy Production Award for the third times 


i 
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ring and safety), 6.9; miscellaneous 
rations aids, 5.7; greater baggage 
pacity, 3.8; fire extinguishers, 2.4; 
ntrollabie piteh propellers, 1.9 per- 
i; mair tenance by the selling agency, 
j percent ; radio locator, 1.2 percent; 
i fight instruction by the seller, 1.2 
ent, 
Analysis of the questionnaires led the 
search organization to believe that 
yy of the 25 percent who voiced ob- 
ions to one or more of the proposed 
xifieations either misunderstood or 
mply had no comprehension of the 
pject. Some 8.5 percent, for example, 
iunderstood to the extent that they 
plied aircraft specifications to the 
dioopter; 1.5 percent objected to en- 
nnce on Doth sides, expressing the fear 
they might fall out; and others ap- 
ied past personal experience with 
me defective mechanical equipment 
» aircraft. 
The most serious objection was on 
goage capacity, for 40.6 percent 
ought the 30-lb. capacity too small. 
nother 10.2 percent said the 5-hr. fuel 
pacity too small. But there is a ten- 
mey to discount this somewhat, since 
many interviewees did not tie it in 
osely—or at all—with the proposed 
) mph. cruising speed. Dual controls 
ee objected to by 7 percent on the 
mound that they were distracting, eom- 
licated, or dangerous. 
Despite the indicated desire for added 
tility of light eraft, 65 percent of those 
uestioned said they would use the fixed- 
ing plane or helicopter for pleasure, 
gainst 35 percent who would use it for 
usiness, including commuting. Of those 
ho would use the aircraft for pleasure, 
he largest number appear to be fisher- 
en, either lake, stream, or deep-sea— 
that use was mentioned most fre- 
uently among the 33.6 percent who said 
Hey would like to fly on vacations. An- 
ter 20 pereent, while not mentioning 
ations specifically, would want to 
w their sireraft for visits to friends 
id relatives living in places now inac- 
asible by surface transportation due 
the time element. 
Of the 35 percent giving business as 
me principal reason for wanting to 
a skycraft, 28.8 percent expected 
use it for commuting, but only 18 per- 
at of that group consider commuting 
mé primary use. Among specific busi- 
“S Uses mentioned were? To’ expand 
usiness into new markets; to make 
peclal buying trips; to be able to give 
lick demonstrations of products to 
Mospects; and advertising. 
he survey also indicated that busi- 
witige: expected to find greater utili- 
n of sireraft than do professional 
en, for 41.7 pereent of the business 
vg interviewed expected to use it for 
“ness, as compared to but 30 percent 
the professional men. Regardless of 
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ITS WEIGHT 
bit 


When engine trouble develops, vibration can become 
an acute danger. ‘Then the few pounds of TITESEAL 
which are needed for all of the sealing and gasketing 


jobs on a plane become worth their weight in gold. 


WHY?. .:. Because TITESEAL is VIBRATION 
PROOF. It stays put and prevents leaks no matter 


how intense the vibration becomes. 


Resistance to vibration is only ONE of TITESEAL’S 
many valuable qualities. TITESEAL never dries 
out—never shrinks, cracks or crumbles—is heat proof 


and cold proof—and is pressure tight and leak proof. 


TITESEAL was developed by technical. air-service 
men at Wright Field to solve aviation’s own prob- 
lems, and it has always been the favorite of ‘the 
aviation industry. Many aviation specification sheets 


read “Compound to be TITESEAL or equal.” 


There is a density of TITESEAL for every gasketing and sealing need. 


FOR SAFETY’S SAKE, ALWAYS SPECIFY TITESEAL. 


e 
FOR DETAILED INFORMATION ABOUT TiteSeal WRITE 


SPECIALTY 


CHARLOTTE 1, NORTH CAROLINA 


Branches @ LOS ANGELES1, CALIFORNIA © TORONTO 2, CANADA 





COMPANY 
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Mc GRAW-HILL 
DIRECT MAIL LIST SERVICE 


MAILING LISTS 


W0 RK | 
McGraw-Hill Industrial Mail- 
ing Lists are a direct route 
to today’s purchase-control- 
ling executives and techni- 


cians in practically every ma- 
jor industry. 








These names are of particu- 
lar value now when most 
manufacturers are experienc- 
ing constantly increasing dif- 
ficulty in maintaining their 
own lists. 


Probably no other organiza- 
tion is as well equipped as 
McGraw-Hill to solve the com- 
plicated problem of list main- 
tenance during this period of 
unparalleled changes in in- 
dustrial personnel. These 
lists are compiled from ex- 
clusive sources, based on 
hundreds of thousands of 
mail questionnaires and the 
reports of a nation-wide field 
staff, and are maintained on 
a twenty-four hour basis. 


Investigate their tremendous 
possibilities in relation to 
your own product or service. 
Your specifications are our 
guide in recommending the 
particular McGraw-Hill lists 
that best cover your market. 
When planning your indus- 
trial advertising and sales 
promotional activities, ask 
for more facts or, better still, 
write today. No obligation, 
of course. 


McGraw-Hill 
Publishing Co., Inc. 


DIRECT 
MAIL 
DIVISION 


~ 330 WEST 42nd STREET 
NEW YORK, 18, N. Y. 











the anticipated use, however, business 
and professional men appear to make 
equally good prospects, since the varia- 
tion was but 0.2 percent per hundred. 
In this connection, the survey revealed 
that women may be expected to be as 
good prospects as men, for the variation 
there was but 0.417 percent per hun- 


- dred. 


That some sort of financing will be 
necessary if any sizable postwar market 
is to be developed is indicated by the 
fact that 47 percent of the would-be 
buyers said they would take advantage 
of automobile-type financing if it were 
available. Popularity of the time-pay- 
ment idea varied by as much as 17 per- 
cent between cities. In Kansas City, 
for example, only 15 percent of those 
who said they intended to buy reported 
that they would use an easy payment 
plan. 

It should be noted that this group in- 
cluded all who said they would buy, 
whether or not their answers to other 
questions ultimately put them in the 
definite prospect group. Other cities, 
measured by the same standards, were 
as follows: Chicago, 15.5 percent; St. 
Louis, 17 percent; Dallas and Indian- 
apolis, 18 percent; Columbus, 20 per- 
cent; New York, 22 percent; Atlanta, 
28 pereent; and Pittsburgh, 32 percent. 

Fortunately, most people have not 
vet been convinced that they will get 
$400 roadable helicopters or fixed-wing 
planes, for 72.6 percent of those indi- 
eating an intent to buy expect to pay 
at least $1,500 for either type. A small- 
er group, amounting to 8.1 percent of 
those interviewed, expect to buy and 
expect to pay more than $2,250. Here, 
again, the variations between cities 
showed.a wide range. the percentages 
running as follows: New York, zero; 
Columbus and Kansas City, 1 percent: 
Indianapolis, 2 pereent; St. Louis, 3 
percent; Dallas, 4 percent; Atlanta, 9 
per cent; Chicago, 11 percent; and 
Pittsburgh, 13 percent. 

That the majority of postwar flyers 
will be owners rather than renters was 
indicated by answers to the question, 
“Would you be interested in flying a 
rented airplane or helicopter on some 
basis like that used by the Hertz Drive- 
It-Yourself arrangement?” Those an- 
swering “No” totaled 63.5 percent; those 
saying “Yes” totaled 22 percent, and 
14.5 percent said they were undecided. 
On this point it should be remembered 
that the vast majority of those inter- 
viewed were 40 and over and were in 
the higher income brackets. Inclusion 


of a larger number of younger people, 
or inclusion of lower income groups, 
would undoubtedly alter these figures 
materially. 


Based on the assumption that all air- 
craft manufacturing plants will be fully 
oceupied with military plane production 






right up to the end of the war, 40 pe 
cent of those questioned were of thd 
belief that the proposed “faivily ¢y 
of the air’ would be availabl: with, 
one year of the signing of the Arj 
stice: 23 percent thought it would take 
two years to develop; 20 percent eon, 
sidered themselves unable to rake ay 
estimate; and 17 percent thought jt 
would be on the market within gi 
months. 

Of those who indicated they intend 
to buy either a fixed-wing job or hel. 
copter, 24.6 percent said they «xpeeted 
to make the purchase as sooi as the 
craft becomes available; 15  perceni 
within six months after the time it 
comes on the market; and 17.6 percent 
within a year of its availability. Of 
those who do not intend to buy within 
the first six months, 61.6 percent were 
listed in the following categories: The 
“let George do it” school; those who 
wanted to wait for publie acceptance; 
those who thought major improvements 
would be forthcoming soon after initial 
deliveries; and the class of people who 
are inherently prone to let others do 
the experimental buying that always a- 
companies a new product. 

Another 15.3 percent of those who 
expect to delay their purchases by six 
months or more said they wanted to 
“recuperate (financially and otherwise) 
after the war’ before making any such 
investment. 

A final question designed to deter- 
mine the extent of the interviewees’ 
aeronautical background brought out 
the fact that 58.5 percent had made at 
least one flight, and of this group an 
even 57 percent was recorded as in- 
tending to buy a fixed-wing aircraft or 
a helicopter. Of the 41.5 percent who 
had not flown, 23.7 percent were classed 
as definite aircraft prospects. 
























Changed Your 
ADDRESS? 


Let us know so that we 
can keep copies of Avia- 
tion coming promptly. 


eseseses! 








TO: Circulation Dept., 
Aviation, 

330 West 42nd Street. 
New York, 18, N. Y. 
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Old Addrets .............:. 


AVIATION, January, 1944 






























ke an 
cht it 
in six 


intend 
heli. 
pected 
aS the 
ercent 
me it 
ercent 


AVIATION 
BATTERY 
CHARGERS 


RECTIFIER 
POWER 
SUPPLIES 


UTILITY 
POWER 
SUPPLIES 


Help Win the War— 
Buy Bonds 


te 


On the Job for 


Pan American— 


P.R.MALLORY &CO Inc 


MALLORY ~ 
Rectostarter 


To help maintain its crowded war-time schedule, Pan 
American World Airways depends increasingly upon the 
Rectostarter. They’ve learned, through actual use, the 
dependability of this Mallory portable DC power supply in 


starting aircraft engines and as a source of power for plane 


lights, radio and instruments while on the ground. 


Connected to any 230 or 460 Volt 3 phase AC outlet, the 
Rectostarter provides a continuous source of DC current 
that is unaffected by temperature variations or weather 
conditions. It features the ““Time-Tried and Proven” Mallory 
magnesium copper sulphide rectifiers with no moving parts 
—nothing to wear out. And in addition to starting power, 
it can be used to taper charge 12 and 24 volt aircraft batteries 


without removing them from the plane. 


For applications that do not require portability, the Recto- 
starter is also available in stationary units with one or more 


DC outlets. See your Mallory distributor, or write direct. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


*Rectostarter is the registered trademark of P. R. Mallory & Co., Ine.- 


for rectifier units for use in starting internal combustion engines 





Ma PR MALLORY & CO Inc 





r MAGNESIUM COPPER SULPHIDE RECTIFIERS— 
~ STATIONARY AND PORTABLE D. C. POWER SUPPLIES —_ 
BATTERY CHARGERS AND AVIATION RECTOSTARTERS® 
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Products and Services for every Application 


of the OXY-ACETYLENE Process 


Oxy-acetylene processes are used throughout industry to speed 
up production, to conserve materials, to lower operating costs, 
and to simplify problems of maintenance and repair. Some of 
the many oxy-acetylene applications are outlined here. 


MARITIME ‘‘M’’ AWARD FOR 
OUTSTANDING PRODUCTION ACHIEVEMENT 


Bronze-Welding 





Pe ees Se — 
‘ “es 


~ 


Resurfacing 





Hard-Facing 


The oxy-acetylene flame makes possible the joining of practically any metals—like or unlike—so that 
the weld is as strong as the base metal itself. Bronze-welding speeds the repair of cracked or broken 
steel and iron parts right on the job. Resurfacing of worn parts with steel, iron, bronze, or other types of 
welding rod avoids delays and conserves materials. Hard-facing with Stellite alloys makes parts that are 
subject to abrasion, heat, or corrosion last from two to twenty-five times longer. Welded piping systems 
use less fittings, occupy less space, and remain leakproof and maintenance-free indefinitely. 


Machine Shape-Cutting 

Shape-cutting quickly produces simple or 
intricate steel shapes with clean-cut edges 
that usually require no machining. This 
method is also used for bar and billet cut- 
off, for straight-line cutting, and for prepa- 
ration of plate edges prior to welding. 


Flame-Priming 

This process removes loose scale, rust, and 
surface moisture from steel prior to paint- 
ing—making paint go on faster, bond tight- 
er, and last longer. 


370 


Stack-Cutting 


Stack-cutting of tightly clamped piles of 
plate is an adaptation of shape-cutting to 
permit fast production of quantities of 
identical parts, This oxy-acetylene method 
usually is faster and more economical than 
shearing or other mechanical methods, 


Flame-Hardening 

This oxy-acetylene process is used to im- 
part a hard, wear-resistant case to steel and 
iron parts without affecting the toughness 
of the core. 


Hand-Cutting 

Hand-cutting speeds the cutting of struc- 
tural steel to length, quickly severs gates 
and risers to reduce machining, and facili- 
tates alteration work. With Oxweld goug- 
ing nozzles, a groove of surface metal can 
be removed without harm to adjacent areas. 


Heating 

Heating for bending, straightening, and 
forming operatfons is facilitated by the 
oxy-acetylene flame, Shown here, a pipe 
being wrinkle-bent. 
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Hand Apparatus 


Oxy-acetylene appa- 
ratus which may be or- 
dered from Linde in- 
cludes oxy-acetylene 
blowpipes for all weld- 
ing and heating work; 
oxy-acetylene cutting 
blowpipes, cutting at- 
tachments, and nozzles; 


and oxy-acetylene descaling and flame-priming equipment. Ox- 
weld apparatus is supplied from Linde offices and warehouses. 
The Purox and Prest-O-Weld lines are distributed by industrial 
and automotive jobbers. Prest-O-Lite air-acetylene appliances for 
soldering and brazing are also distributed by these jobbers. 


Welding Rods, 
Fluxes, and Supplies 


Oxweld welding rods 
and fluxes are of ex- 
ceptionally high quality. 
The many kinds and 
sizes of Oxweld rods 


Machine Apparatus 
Included in the com- 
plete line of Oxweld ap- 
paratus are portable and 
stationary oxy-acetylene 
shape-cutting machines; 
straight-line cutting ma- 
chines; flame-hardening 
apparatus; bar and bil- 
let cut-off machines; 


equipment for automatic welding; and tractor units for plate- 


edge preparation. 


Unionmelt Welding 


This unique electric 
process makes high- 
quality welds in any 
commercially used 
thickness of steel — in 
one pass—and without 
flash, glare, or sparks 
—at speeds as much as 
twenty times greater 





than similarly applicable methods. The process is fully auto- 
matic. Speed and current values are established by electric con- 
trols adjusted by an operator. 


make it possible to select 
the one that will give 
best results on each job. 
The Oxweld line also includes gloves, goggles, lighters, hose, 
ferrules, and asbestos paper. Rods, fluxes, and supplies may be 
ordered from Linde or from automotive and industrial jobbers. 


Process Literature 


Linde makes available 
to customers an exten- 
sive library of process 
literature which con- 
tributes to the knowl- 
edge of operators and 
shows how to use the 
oxy-acetylene process 
profitably. 


Generators and 
Manifolds 


Oxweld acetylene 
generators produce 
low-cost acetylene 
and are made for 
both portable and 
Stationary use—with 
maximum genera- 
ting capacities of 

from 30 to 9,000 cu. ft. per hour. Oxweld oxygen and acetylene 
manifolds are used for centralizing the oxygen and acetylene 
supply from cylinders, 








Oxygen, Acetylene, 
Carbide 


Linde oxygen, Prest- 
O-Lite acetylene, and 
Union Carbide are dis- 
tributed through numer- 
ous Linde plants and 
warehouses located to 
assure dependable deliv- 
eries and low transpor- 
tation costs. This reflects 
Linde’s efforts to help 
assure availability of 
these materials. 


Send for This Catalog— 


For a more detailed descrip- 
tion of Linde processes, and 
for more information about 
availability of Linde prod- 
ucts, process literature, and 
process service, send for the 
descriptive, 8-page catalog 
shown here. 











The words *‘Stellite,”” ““Linde,’* ‘*Prest-O-Lite,”’ ‘‘Union,’’ ‘‘Oxweld,’* ‘‘Purox,’’ ‘‘Prest-O-Weld,”’ and ‘‘Unionmelt’’ are trade-marks, 


Air Propucts COMPANY 


| Etc Bante): 


Unit of Union Carbide and Carhon Corporation 


pO:E. 42od Se, New Yorkers. N.Y. qs Offices in Other Principal Cities 





In Canada: Dominion Oxygen Company, Limited, Toronto 
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ap KILLER 


F4U-2 to the Navy, she’s the “Corsair” to V ought, 


45a, 


her maker, and the Navy pilots who fly he: 


SSIS 


bad news to the enemy who must fight her. 

We're proud of the “Corsair” at Kenyon Instrument 
¥ 

Co., happy to be able to supply some of the ¢ 

precision parts that help make her what she is? 


fast, tough and “sweet to fly”. 


And. our pride is based on more than the fact that 
we have some small hand in the production of 
this one air-killer, for at Kenyon we're supplying 
precision parts for many American planes, from 
basic trainers to heavy bombers. That’s our business, 
part of our character as precision trouble-shooters 


Me to the aircraft industry, 





| 


Our Pledge to Plane Makers 





Bias 


Any Kenyon precision part you 


want, youll get—on time. What- ; 
ever precision part or instrument : 
you need, Kenyon will make for : 


you—even if it has never been 


made before. : INSTRUMENT CO., INC. 


For Precision and Pioneering MTUINN A IN TCHR @)\ an GaP NEW YORK 
THINK OF KENYON . 
: If It's Kenyon-Made aon It's Precision-Quil 


« 
v4 
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SURFACE FACTS ABOUT METALS 





—_ 





—— 


first of a series of articles on the preparation 
of metal surfaces for protective finishes 


ALROK TREATMENTS 


OF ALUMINUM AND ALUMINUM ALLOYS 
IMPROVED BY ACP DEOXIDINE PROCESS 


Ithas recently been established that the 
appearance as well as the effectiveness of 
Alrok coatings can be greatly improved 
by the use of DEOXIDINE, a phos- 
phoric acid type cleaner, instead of the 
alkali solutions formerly used to prepare 
the aluminum and aluminum alloy parts 
for the treatment. DEOXIDINE #170 
for immersion processes and DEOXI- 
DINE #10E for spray operations are 
used in water solutions in accordance 
with regular metal cleaning practice. 

Aluminum oxidizes rapidly; but, un- 
like steel, the resultant oxide forms a 
protective coating that retards further 
corrosion. In the Alrok process, a uni- 
form oxide coating is developed, chem- 


ically, which both protects the metal 
Mand changes and improves its appear- 


ance. The object and benefit of the 

ok process is to obtain a uniformity 

of the oxide coating. In order to secure 

this, it is absolutely necessary to have a 

leaning system that will present uni- 

form, chemically clean, and receptive 
surfaces to the oxide-forming baths. 

Alkali cleaners which, generally, for 
his purpose are inhibited with sodium 
ilicate, produce a surface that retains 
races of silicate and this results in ir- 

arities in the surface appearance of 
the Alrok coating. In certain instances, 
the formation of the Alrok coating is 
ompletely prevented. 

In some plants the alkali cleaning 
eration is followed by a water rinse 
iter which the parts prior to Alroking 
reetched in a heated chromic-sulphuric 
acid bath for from 3 to 5 minutes and 

ain rinsed in water. The resultant 
arok coating contains sulphate ions 
S07), traces of which remain on the 
irlace as a result of the chromic-sul- 

luric acid pickle. While a uniform Alrok 
tating is thus obtained, these traces of 
iphate ion are detrimental, since they 
eelerate corrosion and hence will ad- 

y affect the life of any subsequent 
int finish. 

"The Deoxidine process in prepara- 
ton for Alroking combines the cleaning 
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and etching operations in one solution, 
thus greatly reducing the time required 
and increasing the production capacity 
of the finishing department. The clean- 
ing and the more uniform etching is 
more effectively accomplished without 
objectionable or corrosive fumes and, 
after a water rinse, the parts take a 


more uniform and durable Alrok coat- 
ing. The trace residues of the Deoxi- 
dine process (phosphates, if left) are 
anti-corrosive agents that improve rather 
than impair the life of paint finishes 
subsequently applied. 


The success of Deoxidine for cleaning 
aluminum and aluminum alloys is but 
one example of the successful use of 
Deoxidine for cleaning metals (except 
zinc and cadmium) in properly prepar- 
ing them for paint. The thorough clean- 
ing is chemical as well as mechanical and 
residues, if left, are beneficial to paint 
life rather than harmful. There are vari- 
ous grades of Deoxidine adapted to the 
various methods of application and dif- 
ferent conditions of the surface. 





Deoxidine method is adapted to clean- 
ing all aluminum, aluminum alloys, 
steel or other metals (except zinc or 
cadmium). 

Today it is more essential than ever 
before that aluminum and other metal 
parts used in construction of aircraft, 
automotive vehicles and other fight- 
ing equipment should be chemically 


your methods and requirements. 
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Chemically Clean Surfaces for Lasting Metal Finishes 


clean before the protective finish is 
applied—else damage from oxidesand 
rust may cause irreparable damage. 

There are various grades of Deoxi- 
dine suited to the several methods of 
application and to cleaning where 
varying amounts of oxides, rust, scale 
and oil are present. 


Our technicians are available to adapt Deoxidine or other ACP Products to your individual pro- 
duction problems.Time will be saved if you will give us as complete details as possible concerning 


Manufacturers of Inhibitors & Metal Working Chemicals 


AMERICAN CHEMICAL PAINT Co. 


PENNA. 


Note — West Coast Plants may address inquiries and orders for prompt 
delivery to Leon Finch, Ltd., 728 East 59th St., Los Angeles, California. 





AMERICAN CHEMICAL PAINT COMPANY, AMBLER, PA. 


Please send me general Technical Service Data Sheets on 
Name Title 
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The name “IRVIN” on the harness means the chute is produced in an Irvin 
Factory with over 20 years’ experience and skill in chute-making. 


Literature can be had by school or training executives for the asking. Ad- 


dress Main Office, Buffalo, N. Y. 


IRVING AIR CHUTE CO., Inc..1670 Jefferson Ave., Buffalo 8, 


Factories at other points in the United States, Canada and England 








The 


Founded in 1920. There is only one qualification 
tor a life membership: in an emergency men and 
women who have saved their lives with Irvin Air 
Chutes. 


Many of the personnel of the flying services en- 
gaged in all phases of war have successfully used 
their Irvin Air Chutes in extreme emergency. 





(ik: Chutes 


The word CATERPILLAR and the representation 
of a caterpillar are registered trade-mark features 
of Irving Air Chute Co. Inc. We are anxious that 
the records of the Club be kept as complete as pos- 
sible in the Club Register and members, upon en- 
rollment, will receive a caterpillar token with the 
— inscribed thereon. Communicate with Main 
Office. : 
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